VOLUME 33 NUMBER 11 NOVEMBER 1950 


AMERICAN JOURNAL 


OPHTHALMOLOGY 


THIRD SERIES FOUNDED BY EDWARD JACKSON 


CONTENTS 


Symposium on Secondary Glaucoma 
ES F. Bruce Fralick 
Secondary glaucoma due to cataract . Ralph O. Rychener 
Glaucoma secondary to uveitis William B. Clark 
Glaucoma secondary to trauma Willis S. Knighton 
Congenital or infantile glaucomas H. Saul Sugar 
The macula in the elderly Arthur ]. Bedell 
Spontaneous cysts of ciliary body Algernon B. Reese 
Vision of adolescent boys Albert E. Sloane and ]. Roswell Gallagher 


Stimulus-response mechanisms Edwin Forbes Tait 
With a discussion by Electra Healy 


A hard plastic spectacle lens Maurice W. Nugent and Robert Graham 
Pathologic aspects of retrolental fibroplasia Eugene W ol ff 
Heterophoria and depth perception in aviation John V. V. Nicholls 
Accommodation and near-test card Conrad Berens and Gerald Fonda 
Hydrosulphosol in castor oil Joseph V. M. Ross 


Microsporon audouini infection 
William G. Hopkins and Arlington C. Krause 


DEPARTMENTS 


Society Proceedings 1795 Book Reviews 
Editorials 1802 Abstracts 
Correspondence 

For complete table of contents see advertising page xv 


Copyright, 1950, Ophthalmic Publishing Company, 664 North Michigan Avenue, Chicago 11, Illinois 


Subscription price in United States ten dollars yearly. In Canada and foreign countries twelve 
dollars. Published monthly by the Ophthalmic Publishing Company. Subscription and Adver- 
tising Office: 664 North Michigan Avenue, Chicago 11, Illinois. Entered as second class matter 
at the post office at Menasha, Wisconsin. 


OF 
1665 
1666 4 
1669 
1673 
1676 
1681 
1738 
1746 
1763 | 
1768 
1775 
1788 
1792 
| 


TROUTMAN 
INTEGRATED MAGNETIC IMPLANT 


Developed by R. C. Troutman, M.D. 


Integration of the Troutman magnetic implant is accomplished 
without the use of a pin attachment for direct transmission of mo- 
tility, but through the use of a magnetic field which is created be- 
tween the implant and the prosthesis by the use of magnets in both. 
This allows complete coverage of the implant by Tenon’s and the 
conjunctiva and still maintains positive integration. 


® The simplicity of technique reduces surgical time. 
® Complete coverage of the implant reduces secretion. 
® Permanent (life-time) magnets are used. 
® Either a stock or custom made prosthesis can be used. 


Description and surgical technique is available upon request. 
Color films showing surgical technique will be loaned upon request 


to clinical groups. 


THE MAKING AND FITTING OF ARTIFICIAL EYES 
ARE A SPECIALTY WITH US—NOT A SIDELINE 
The finest in artificial eyes of plastic and glass made to order and 
stock 
® Mail order selection service 

© Our technicians travel to most principal cities 


© Trained technicians to fit artificial eyes to all motility im- 
plants 


Write us if you have any artificial eye problems with your patients. 


Serving the Profession since 1851 
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Who should prescribe 


And Shuron provides for the Profes- 
sion the materials to make style pre- 
scription easier: the exclusive Browline, 
Shurset and Shelltex frames and 
mountings—components of the 
practice-building “Optical Wardrobe.” 


Shuron is using space in national pub- 
lications to tell millions of Americans 
that the professional man who cares for 
their eyes is a beauty expert, too— qual- 
ified both to provide skilled visual service 
and to suggest the style of frames that 
are most becoming to the individual. 


" Service to the Ophthalmic professions since 1864” 


SHURON OPTICAL COMPANY, INC., GENEVA, N.Y. 
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Ne tural Seeing Habits dictated the ev \ 


The bifocal wearer finds in Panoptik a lens designed to *\ 


of this Bifocal Lens... 


let him see naturally ... not a lens which requires readjustment i. 
of hig seeing habits. That’s because the Panoptik is designed to \ 


natutal seeing habits . . . the segment is widest at the level 


PA NOPTIK 
is the bifocal lens 
which provides 
the widest possible reading are 
with least encroachment 
on distance vision 


of natural reading ... its optical center is at this same 
level . . . corners are round to match the round 
pupils of the eye. Panoptik is the bifocal lens 
easiest to get used to . . . the bifocal lens 


that gives natural youthful vision with comfort. 


In Soft-Lite, too 
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Now you cAN SHOOW trem 


Get the i. New Univis 
PRESBYOPIC TRIAL SET 


Here is the most valuable diag- S : trial set users, or a redemp- 
nostic tool you've ever ow ned! The oS 5 te? tion allowance for present Trifocal 
new Presbyopic Trial Set, with trial Trial Set owners, 

lenses in both bifocal and trifocal styles, 

makes it easy for patients to understand the com- cr 
parative benefits of each. The set contains 24 trial PRICING POLICY on Presbyopic Trial Set ie 


rings in all. (12 pairs). Included are Univis D style So of 

bifocals with adds from 0.75 D. to 2.50 D. and diagnostic tool, me has set up the following 
i = attractive prici 

trifocals with adds from 1.75 D. to 2.50 D. active pricing policy: 

one 1. 1f you now hove o Univis Trifecel Tria! Set, 

lhe list price of this new Presbyopic Trial Set List Price 

is $60.00 ith ti Less Redemption All on your Tritocel Trial 

1s 00, with an attractive pricing policy in- a oun 


cluding an introductory discount for new Univis 2. If you do not heave o Trifecal Trial Set, 
List Price 


Less Introductory Discount until Jon. 1, 1951 
Get in touch with your optical lab- ; Your Cost 
oratory supplying Univis, or write to 


THE Univis LENS COMPANY - Dept. H * DAYTON 1, OHIO 
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Floropryl (Di-isopropyl Fluoro- 
phosphate Merck) is recommended 
for the reduction of intra-ocular 
tension in glaucoma, 

Floropry! is not only highly po- 
tent as an antagonist of cholin- 
esterase, but its duration of action 
greatly exceeds that of pilocarpine 
or physostigmine, so that admin- 
istration is required only at inter- 
vals of one to three days. 

Effectiveness, infrequency of re- 
quired application, prolonged ac- 
tion, and virtual freedom from sys- 
temic disturbance are characteris- 
tics that recommend Floropryl in 
many cases of glaucoma, and par- 
ticularly in eyes that do not re- 
spond to other miotics, 


AVAILABLE in 5 ee. dropper-bottles of 
a 0.1% solution in peanut oil. 


LITERATURE containing full informa- 
tion on indications, pharmacology, side 
effects, and dosage is available on re- 
quest 


Manufacturing Chemists 
RAHWAY, N. J. 


MERCK & CO., Inc. 


loropryl 
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How the ‘Paredrine Technique’ 


in refraction saves the physician time and trouble 


Ophthalmic Solution 
Paredrine Hydrobromide 1% 


with Boric Acid *hydroxyamphetamine hydrobromide, S.K.F. 


Advantages: 


1. requires only a minimum number of instillations 


2. helps achieve rapid cycloplegia 
3. permits accurate refraction 
4. assures a quick return of accommodation 


The ‘Paredrine Technique’ in refraction saves the physician time and trouble 
and spares the patient prolonged visual disability. In the words of Harrison', 
it “has the advantage of maximum action with minimum duration.” 

With children, the whole procedure can be carried out at the office; and 

the greatly reduced amount of atropine required for satisfactory cycloplegia 
lessens the probability of toxic side effects. 


Smith, Kline & French Laboratories, Phila. 


1. Harrison, W.J.: Ocular Therapeutics, Springfield, LL, 
Charles C Thomas. 


*Paredrine’ T.M_ Reg. U.S. Pat. Off. 
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“MUSTS” for DAILY USE and REFERENCE 


FUCHS 


Diseases of the 
Fundus Oculi 
with Atlas 


New Printing! 


> 


DOGG ART 


Ophthalmic 
Medicine 


Recent Advances 
in the Physiology 
Vision 
Worth 

and Chavasse’s 
Squint 


The Blakiston 
Company 


1012 Walnut Street 
Philadelphia 5, Pa. 


Reserve Your Copy Now! 

Once again, this famous book for more effective understanding of the 
which was an immediate sell-out last subject. 

In addition, the text contains chap 
ters on the appearance of the normal 
fundus, congenital anomalies, and the 
various anatomic parts of the eye such 
as the optic nerve, retina and choroid 
Special chapters on certain diseases of 
the eye, such as glaucoma, tuberculosis 

Its 44 pages of Viennese-made color syphilis, tumors and detachment of the 
plates showing conditions of the fundus retina are also included. 
in histologic detail with the corre Black and white illustrations along 
sponding ophthalmoscopic appearance with references to etiology, pathology 
is alone worth the price of the book. A and treatment of the various leisons 
full description of the plates is included — supplement the basic information. 


year—iy available to the medical pro 
fession 

It has received wide acclaim as a 
beautifully illustrated text—truly a col- 
lector’s item from both an art and text 


pot of view 


$22 Illustrations, 241 in Color; 337 Pages 
deluxe leather edition—$30.00; trade cloth edition— $15.00 


An excellent analysis of the important pathology of the eye by omitting highly 
medical aspects of ophthalmology written detailed surgical technics, methods of re 
in an interesting and down-to-earth style. fraction, and therapeutic details 

The author—a world renowned author Throughout the text, emphasis is placed 
ity~emphasizes the necessity for experi on the relationship of the eve to the rest 
ence and skill in the diagnosis and progno of the body. It shows its connection wit! 
sis of diseases of the eve. He is able to remote parts of the body as well as wit! 
concentrate on the medical aspects of the the adjacent structures such as the sinuses 


87 Illustrations, 28 Color Plates; 329 Pages—$8.00 


Here in one compact volume is an un offers stimulating suggestions for future 
excelled postgraduate course in the physi research 
ology of vision Each chapter is complete in itself, Over 
Written in a very practical manner, it 300 carefully chosen references and com 
reviews the earlier work done throughout prehensive indexes of authors and subjects 
the entire field, clearly presents the recent add to its direct practical value 
advances in the physiology of vision, and 


236 Illustrations; 39 Tables; 401 Pages—$5.00 


This new edition of a world famous text — with detailed descriptions of those opera 
has been completely revised, rewritten and tive technics which the author particularly 
simplified to bring it up-to-date and to recommends 
make it more helpful to the student and Case histories are used throughout the 
practitioner text to supplement the basic information 

It presents the causes, diagnosis and In addition, an appendix has been added 
treatment of squint in terms of develop illustrating certain cases of ocular palsy 
mental abnormalities. General principles with special reference to their investigation 
of surgical treatment are included along id treatment 


New &th Edition just published 
208 Illustrations; 310 Pages—$8.00 


Use This Handy Coupon To Order Your Copies 
The Blakiston Company, 1012 Walnut Street, Philadelphia 5, Penna. 
Please send me the following books OC) My check is enclosed ©) charge to m 
account. It is understood that vou will credit my account for any book that I return 
within davs 


Fuchs’ DISEASES OF THE FUNDUS OCULI Hartridge’s RECENT ADVANCES IN THE 
WITH ATLAS PHYSIOLOGY OF VISION—$5.00 
deluxe leather edition—$ 0.00 
trade cloth edition—$i5.00 Lyle’s WORTH AND CHAVASSE’S SQUINI 
Doggart’s OPHTHALMIC MEDICINE —$8 oo $8 00 
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for the local 


treatment of ocular infections 


caused by a broad spectrum 


of invading organisms 


CRYSTALLINE 


Crra 


HYDROCHLORIDE 


for topical use 


CRYSTALLINE 


HYDROCHLORIDE 


‘or tration of topical solutions 
prepa pe 


... clinical range is wide 


... both preparations are well tolerated 


... both are stable at room temperature over long 


periods of time. 


Crystalline Terramyecin Hydrochloride Ophthalmic Ointment 
is supplied as a suspension of Crystalline Terramycin Hydrochloride in 
a petrolatum base. One Gm. of ointment provides the equivalent of 1 mg. 
of pure Terramycin. May be stored at room temperature for 12 months 


without appreciable loss of potency. 


Crystalline Terramyecin Hydrochloride Ophthalmic 
" is supplied as a dry mixture of Crystalline Terramycin Hydrochloride and 


a sodium borate-sodium chloride buffer. Each vial contains the equivalent 
of 25 mg. of pure Terramycin. When dissolved in 5 cc. of Water for Injec- 
tion, U.S.P., 1 ce. provides the equivalent of 5 mg. of pure Terramycin. 
The dry powder may be stored at room temperature for 12 months without 
significant loss of potency. Solutions may be stored in a refrigerator for 
48 hours. 


intibiotic Division CHAS. PFIZER & CO. Brooklyn 6, N.Y. 
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HUNTINGTON BANK 8106 


starts motor 
Heavy duty, roomy 
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columeus 


ne a gift you'll enjoy the year ’round—and in years 
to come, too! It’s the Wottring Electric Table that 
banishes back-bending cranking and annoying, hand-operated 
jerkiness. The handsome top is roomy enough for any instru- 
ment, such as the Troposcope and accessories, Rotoscope with 
target case, Slit Lamp, Perimeter, etc. What could be more 
appropriate than this Electric Table to make your office hours 
more enjoyable—the office where you spend most of your 
waking hours. Every feature of the Wottring Electric Table 
rings the bells—“A Merry Christmas and a Happy New 
Year.” Order below for December delivery at $180.00. 


er ine” yourself a Troposcope, a Rotoscope or 

the many other useful Orthoptic items to 

en make your office a happier place to work and 
= patients happy and comfortable. 


Ship before Christmas . AC Electric 


Tables or 
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in the hand 
is worth two 
in the book 


Using the Soft-Lite Trial Case Accessory regularly adds more 
names to the refractionist’s “book of satisfied patients.” 
And, it is the satisfied patient who makes friends for him! The 
Soft-Lite TCA is a proven means of determining the need for neutral 
light absorption—the Fourth Component of a complete 
prescription. Servicing the TCA is a friendly function of your Soft-Lite 
supply house representative. Or, he will be happy to 
demonstrate this instrument to you, if you do not have one. 
Both he and genuine Soft-Lite Lenses are friends who 


help build the refractionist’s “book of satisfied patients.” 


Worn With Comfort Since 1908 
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OF LONDON, ENGLAND 


* THE LYLE MAJOR AMBLYOSCOPE 


STANDARD INSTRUMENT 
INCLUDING TRANSFORMER 


INSTRUMENT COMPLETE 
WITH MIRROR OSCILLATION 
AND AUTOMATIC FLASHING 
DEVICES 


16. WIGMORE STREET, LONDON, W.1., ENGLAND 


Cablegrams Clemeclarke, London Telephone Langham 2242 


IN ASSOCIATION WITH ALLIED INSTRUMENT MANU PACTURERS LTD... OF LONDON 


Some of the instruments in the Clement Clarke range 
NEW PROJECTION NEW MADDOX HANDPRAME DL OCHROME LETTER TEST 
PERIMETER MADDOX WING TEST FOV FOSCOPE 


PRACTITIONER'S CHELROSCOPE 
AND HOME MODEL CHETROSCOPE PIGEONCANTONNETSTEREOSCOPE ISHIHARA COLOUR TEST 


VARIABLE PRISM STEREOscore WORTH +DOT TEST NEW HAND OPERATING LAMP 
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The Keeler MEASURING 
OPHTHALMOSCOPE 


HIS latest addition to the Keeler range of high 
quality instruments now makes it possible to meas- 
ure blood vessel diameters and any retinal distances 
directly in millimetres. 


Easily interchangeable graticules can be imaged on 
the retina for a variety of purposes, including: 


®@ Accurate determination of distances and orientations. 


Measurement of circumscribed elevations on the 
fundus. 


Rapid estimation of refractive error. 


Other outstanding features are:— 


®@ immediately available for straight-forward direct 
ophthalmoscopy by a touch of the focussing control. 


Small diaphragms to give sharply defined areas on 
the fundus for examinaiton of fine detail. 


Mains operated pre-centred bulb provides brilliant 
homogeneous illumination. 


Wide range of viewing lenses (plus 32 to minus 50 
Dioptres). 


Magnified indicators for lens powers and graticule 
focussing. 


U.S. Sales Office now established 
No. 617 SOUTH FIFTY-SECOND STREET 


PHILADELPHIA 43, PA. 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N, Y. 
ESTABLISHED /875 


PARKERS FIXATION FORCEPS 


Suggested by Dr. F. C. Parker of the Wills Hospital, Philadelphia, Pa. 


This is an excellent fixation forceps that will grasp a good-sized area of the sclera. The teeth are at a 
slant so that a firm grip is obtained. The blades are concave to conform to the anterior portion of the 
globe. The entire forceps is very delicately constructed yet the shanks are in perfect alignment. Made of 
stainless steel. 


Price $13.50 


LANCASTER-REGAN ASTIGMATIC CHARTS 


These Astigmatic Charts are for the purpose of determining the axis 
of astigmatism and its amount, by the subjective method. The test charts 


DeWECKER EYE NEEDLE HOLDER 


A large convenient grip. Jaws very fine. 544” long. Moria France. 


are used in conjunction with the test frame and lenses. These charts will 
be found especially useful in determining smal! amounts of astigmatism, 


Chart No. 1 consists of 36 radiating lines ten degrees apart and is to 
be used in the first part of the examination for determining the axis of 
astigmatism. 

Chart No. 2 has a rotating dial showing two black lines at right angles 
to each other. The front of this chart can be rotated so that the lines will 
occupy any desired position. Chart No. 2 should be used in determining 
the amount of astigmatism and the final checking of the axis. 

Sold in sets of two charts. 

Price per set $3.75 


Cat. No. C5404—Price $16.50 
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For Beta ray therapy of certain eye and skin 
conditions, Tracerlab has developed a Strontium 
Medical Applicator. This instrument is available 
for use by qualified physicians who are approved 
by the U. S. Atomic Energy Commission for this 
type of work. 


The applicator consists of a source containing 
approximately 25 millicuries of Strontium-90 in 
equilibrium with Yttrium-90 mounted at the end 
of a 7 inch shaft. The source has an active diameter 
of 7.8 millimeters and is hermetically sealed. A 
\ inch sliding plexiglass shield is mounted on the 
shaft for the protection of the operator. When the 
instrument is fastened in its storage box the source 
is completely shielded by means of a source shield. 
A second shield is also provided for setting the 
applicator down on a table. 


YaACET lA. 


- TRACERLAB INC., 130 HIGH STREET, BOSTON 10, MASS. 


For further information on the Strontium 
Medical Applicator, write for Bulletin R-28. 


Western Division 

2295 San Pablo Ave., Berkeley 2, California 
New York Office 

General Motors Bidg., 1775 Bway, N. Y. 19 
Midwest Office 

LaSalle-Wacker Bidg., 221 N. LaSalle, Chicago 
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A. SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 


THE SOLUTIONS, AS SOLVED BY 


PRESENTED BY 


EXPERIENCE, INDICATED! 


THE HOUSE OF VISION 


BELGARD-SPERO, INC. 
CHICAGO 
AURORA MINNEAPOLIS 
MASON CITY DES MOINES 


EVANSTON 


MUSKEGON 
OAK PARK 


are at hand. 


Trifocal fitting is made easier if some 
facts about the 


the reading and the intermediate segments 


reading range through both 


It is helpful to know, for ex 


TABLE #1 READING DISTANCES 

ADD FOR 

READING CLOSE POINT FAR POINT 
+ 1.00 it INCHES 99 INCHES 
+ 1.50 it INCHES 29 INCHES 
+ 2.00 it INCHES 20 INCHES 
+ 2.50 12 INCHES 17 INCHES 
+ 3.00 | 12 INCHES 14 INCHES 


ample, how far away a person wearing a 
+ 2.50 add for 
resolve ordinary print 
know how close this same person can hold 
reading materk 


Table 1, above gives the approximate read 


ing range that « 


various reading additions 


READING AND INTERMEDIATE DISTANCES 


portant, when ordering trifocals, to know 


through the intermediate segment. 


Table 2 gives the approximate range 


lable 1 and Table 2 give approximations 


and not exact distances 


rABLE 2 


how much greater range can be expected 


through the intermediate portions of the 


tri-focals. It should be understood that both 


The ac commoda 


INTERMEDIATE 


reading can be expected to 


It is also helpful to 


R POINT 


READINGINTERMEDIATE INTERMEDIATE 
ADD ADD FA 


) + 1.2 
1.3 


INCHES 
INCHES 
INCHES 


il and still see it. 


an be expected through the 


It is also im 


IF iTS A LENS PROBLEM 


approximations are possible. 


nough for most cases, 


LET'S LOOK AT IT TOGETHER” 


tion is such a variable factor that only 


the distances given in the tables are correct 


However, 
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At the present time medicine knows of 
no way to prevent glaucoma. If recognized 
early, glaucoma can usually be kept under 
control by the continuous use of miotics or 
the institution of surgery, but even then the 
sight already lost is gone forever. 

The main problem is that the symptoms of 
early glaucoma are vague and usually pass 
unnoticed, while the elevated intraocular 
pressure continues to cause a progressive 
optic atrophy. When the victim finally does 
suspect there is something wrong, it is often 
too late. The only way to be safe from 
glaucoma is to have an adequate examination 
for its presence by a competent ophthal- 
mologist at periodic intervals after 40 years 
of age. As ophthalmologists, we must sus- 
pect every patient seen in our offices and 
clinics of having glaucoma and check the 
intraocular pressure with the tonometer. If 
every patient seen by us in this age group was 
so examined, especially after the use of my- 
instances 


driatics, in unsuspected 


glaucomatous eves would be discovered. 


many 


Each year, as medical science stretches 


man’s life span, glaucoma becomes a more 


* Presented at the Pan-American Association of 
Ophthalm logy and the National Society for the 
Prevention of Blindness Conference, Miami Beach, 
Florida, March, 1950 
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serious problem because it usually strikes 
okier age groups and is thus finding more 
and more victims. In 1950 it is estimated 
the disease will be responsible for 11 percent 
of the 22,100 new cases of blindness in the 
United States. 

Recently the Philadelphia Society for the 
Prevention of Blindness examined 2,550 
adults over 40 years of age. They found that 
1.7 percent of these persons had glaucoma 
but didn’t know it. The National Society 
for the Prevention of Blindness, after pro- 
jecting these findings for the population over 
40 years of age for the entire United States, 
states that 800,000 Americans now have glau- 
coma without knowing it. These people will 
slowly but surely go blind unless the disease 
can be discovered early and adequate treat- 
ment can be instituted. 

In formulating this short symposium on 
glaucoma it was realized that the entire sub- 
ject could not be covered in the time allotted 
We have, I believe, gathered together some 
of the nation’s foremost teachers and clini- 
cians who are especially interested in glau- 
coma problems. They will present their con- 
cept of glaucoma as far as it pertains to their 
special assignments. 
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The conditions under this general heading 
subdivided 
cataract which includes those of toxic and 


origin ; (2) 


may be into: (1) Intumescent 


traumaty hypermature or 
morgagnian cataract ; (3) exfohative cataract 
or glaucoma capsulare ; (4) subluxated lenses 
as in trauma, arachnodactyly, or other con 


genital malformations. 


INTUMESCENT CATARACT 


Von Graefe, in 1869, first recognized the 


secondary rise in intraocular pressure which 


may follow rapid swelling of the lens It 
occurs in rapidly developing intumescent 
cataracts of the senile type, in which tt 


often fleeting and unrecognized, in toxte 
cataracts such as those produced by naphtha 
lene or dinitrophenol, or in traumatic cata 
ract, as after perforating myjury of diseis 
sion of congenital or juvenile cataracts 


The 


forward pressure of the 


sequence of intraocular events 1s a 
interior portion of 
the ciliarv body and root of the iris with 
mechanical obstruction of the filtration angle 


When the 


trabecular 


lens ruptured, the 


le 1 


mechanical pres 


capsule is 


additionally 


Space ire 
with soft lens cortex, The 


sure of the former and the irritative iridocy 


clitis of the latter probably excite neuro 


vascular reflexes which precipitate the se 


ondary glaucoma. In this situation, drugs 
ire of little value, although miotics may be 
helpful until surgery becomes convement 
for the patient 

In intumescent senile cataract, a com 


bined intracapsular extraction is a sate pro 


cedure. Some surgeons, however, prefer the 
two-stage procedure of preliminary iride 
tomy followed later by cataract extraction 

Toxic cataract il mat ged weording 
the age of the patient and the aturitv of 


duals they 


can 
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usually be handled as simple intumescent 
cataracts. In younger people, discission and 
linear extraction is a safer procedure. Tox 
cataract is now seen infrequently in com 
parison with the incidence during the era 
when dinitrophenol, as a weight-reducing 
drug, was popular However, one sees with 
some relative freque ney, an intumescent type 
of cataract, due to the metabolic changes of 
tetany, induced by the surgical removal of 
the parathyroid glands with the thyroids for 
the relief of thyrotoxicosis. Occasionally m 
a patient with diabetes, similar lens changes 
are observed. Surgical removal yields excel 
lent visual results 

In traumatic or disctssion cataract, com 
plicated by secondary glaucoma, a lmear in- 
cision high in the cornea and without iridec 
tomy will suffice. Once the bulk of the lens 
removed, the manages 


corte. is aqueous 


resorption of the remainder. 


HYPERMATURE OR MORGAGNIAN CATARACT 


This type of cataract was once so common 
and widespread as to be considered a normal 
form of cataract. It is now infrequent and 
really a clinical raritv, due to the universal 
surgical treatment for cataract and, in par 
ticular. to the increasing frequency of intra 
capsular extraction of immature cataracts. 
fibers, vacuoles 


ind morgagnian globules coalese 


Due to Ivsis of the lens 
to form 
1 liquid or pultaceous cortex with a hard 
novable nucleus, which may sink to the in 
ferior portion of the capsular bag. The cor 
tex mav then lose its watery content Dy 
diffusion and the lens may become inspis 


and shrunken, or fiat, 


ited. wrinkled 
yellowish It may glisten with scattered cre 
taceous deposits and bright ervstalline 
The 


lens mav become quite clear and some vision 


accumulations upper portion of th 


| 


may be regained at this stage. However, the 
degenerative changes spread to the zonule. 
Such lenses dislocate spontaneously with 
great frequency or may dislocate readily 
during operative procedures for their re- 
moval. Therefore, a hypermature cataract 
should be extracted it possible before it 
reaches a shrunken state. | believe in extrac- 
tion whenever the cataract is definitely hy 
permature, despite normal vision in the 
other eye. 

The glaucoma syndrome is inspired by 
mechanical trauma to the ciliary body and 
iris root by movement of the loose nucleus 
lying within the capsule, producing a reflex 
vascular disturbance throughout the eye; or, 
it may be initiated by a toxic effect. Spon- 
taneous absorption of the lens cortex, ac- 
cording to Buffington, results in the forma- 
tion of amino acids or peptides. These may 
diffuse through the intact lens capsule, caus 
ing an irritation of the neurovascular mecha 
nism with round-cell blockage of the inter- 
stices of the corneoscleral trabeculas, with 
a resultant increased tension. The eve be 
comes inflamed and painful and one has no 
choice but to operate in an acute crisis. How- 
ever, extraction of the lens causes immediate 
resolution of the symptoms, and changes 
apparent in such a highly inflamed eye are 
often dramatic. 

In the shrunken cataracts, the capsule for- 
ceps will usually grasp the capsule and bring 
the lens forth intact. If the capsule ruptures, 
removal of the nucleus and complete irriga- 
tion of the capsular contents will bring about 
a happy result. The capsule may then be 
fished out entirely with other forceps. But 
if the capsule is tight and slick and does not 
allow grasping with the blunt capsule for- 
ceps, a Smith-Indian or erisophake extrac 
tion is preferable. 

One is always hesitant to do an intra- 
ocular procedure on an acutely inflamed eye. 

Some such hypermature cataracts will cause 
inflammatory symptoms due to dehiscence of 
the lens capsule or actual rupture of the 
capsule. One may see such eyes before glau- 
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coma complicates matters, and removal of 
the lens should be done at once, If glaucoma 
is present and the pressure is under 40 mm. 
lig (Schigtz), | do not hesitate to do a com- 
bined extraction. As a matter of fact, I have 
seen some eyes lost to malignant glaucoma, 
which might have been salvaged if the sur- 
geon had been less timid. Some such eyes 
have an exudate in the anterior chamber re 
sembling hypopyon. It is amazing how such 
eves clear with removal of the hypermature 


cataract. 
(sLAUCOMA CAPSULARE 


Sobhy Bey, in his monograph on this sub 
ject, credits Vogt with the discovery of this 
syndrome by his work in biomicroscopy. 
He described an exfoliation of the lens 
capsule in a peripheral ring, complete or 
sector only, associated with a central or 
pupillary area change distinguished by a 
homogenous haziness or very faint opacity. 
Simultaneously with these changes were ob- 
served blue fluffy masses on the iris border, 
iris stroma, or posterior corneal surface 
which were interpreted as masses of ex- 
foliated lens capsule cast into the aqueous. 

lrantas states that the capsular lesions 
are part of a senile degenerative change 
which attacks all the ocular tissues, espe- 
cially the glass membranes, and that a simi 
lar alteration in the drainage channels ex 
plains the tendency toward glaucoma. Depo- 
sition of the cast-off pellicles in the al- 
ready-degenerated pectinate ligament and 
Schlemm’s canal definitely adds fuel to the 
fire. This is accompanied by dissemination 
of the uveal pigment, which is deposited on 
the pectinate ligament in the chamber angle 
and can be easily recognized by gonioscopy. 
Sugar states that a characteristic trabecular 
pigment ring overlying Schlemm’s canal is 
always present. 

Since observers state that 33 to 70 percent 
of eyes exhibiting these changes develop 
increased tension, the syndrome is one of 
great importance. 

Removal of the cataractous lenses in cases 
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of glaucoma capsulare has no great effect on 
the ocular hypertension. Sugar states that, 
in his series of 12 cases, all had ocular hy- 
least 
However, the tension was controlled in 10 


pertension at once postoperatively. 


cases with miotics; two required cyclodialy- 


$18. 


SuUBLUXATED LENSES OR CATARACTS 


Some question may be raised as to the 
propriety of including this subject under 
the general heading of secondary glaucoma 
due to cataract, but the relationship of se« 
ondary glaucoma to subluxated lenses is an 
important one, and some such lenses are 
cataractous. 

disiocated 


congenital or due to trauma, may remain in 


lens, clear or cataractous, 
status quo without giving rise to symptoms 
of hypertension for years and is best left 
alone: definitely so if vision in the other 
eve is good. Trauma to the ciliary body may 
initiate an irritative iridocyclitis, secondary 
glaucoma may ensue, and treatment may ex- 
haust every resource of the practitioner, with 
absolute glaucoma as the result 

Partial dislocations, if backward, give rise 
to no hypertensive symptoms. This is the 
common finding in arachnodactyly or in con- 
genital dislocations without general anatomic 
anomalies, Occasionally, the vision can be im 
proved with dilatation of the pupil with 
weak atropine solutions and the use of an 
aphakie correction, but my experience has 
heen that patients prefer the myopic correc 
tion of the peripheral portion of the lens 
at all 


If the dislocations are forward, they cause 


or no correction 


a mechanical obstruction of the filtration 
angle by pressure of the lens on the ciliary 
hedy, by peripheral anterior synechias 
formed as a result of the irritation, or by the 
presence of the entire lens in the anterior 
chamber. The latter has been personally ob 
served as a result of trauma and in hyper 
mature cataract, and the employment of rapid 
in this new location 


by simple kera 


mioties trapped the lenses 
and allowed their removal 


tome incision. Another case, in a child with 
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arachnodactyly, was seen after this circum 
stance had occurred in a neighboring state, 
the correct procedure was visualized by the 
attending ophthalmologist, but the lens was 
not trapped by miotics, fell back into the 
vitreous before the child arrived in the office 
of the consultant, and complete retinal de 
tachment and a lost eye was the result. 

Partially dislocated lenses and cataracts 
with secondary glaucoma demand more than 
the accepted filtering operations for primary 
glaucoma. Removal of the lens becomes im 
perative. In younger individuals transfixion 
with two knife needles, a lens hook, or a 
diathermy needle, or grasping the edge with 
a cataract forceps may prove effective. Con 
siderable vitreous loss must be anticipated 
but may occasionally be surprisingly mini- 
mum. 

In older persons in whom the vitreous is 
fluid, a dislocated may fre- 
quently be lifted out with a lens loop with 


more lens 
little damage to the intraocular structures. 
Or a broad, flat spatula may be inserted 
against the posterior surface of the lens and, 
by mild counter-pressure externally, the lens 
may be made to slide up the spatula, A 
wide, broad-based iridectomy facilitates re- 
moval and may have some effect in reducing 
tension. 

In treatment prior to surgery, one must 
remember that miotics seldom influence for 
the better a secondary glaucoma of this type 
and may actually increase tension, and that 
wide dilatation of the pupil with neosyn- 
ephrin (10-percent solution) or immobili- 
zation of the iris and ciliary body with 
atropine may relieve a crisis. 

In complete dislocations backward into 
the vitreous, the patient should be placed in 
a prone position for 24 to 48 hours if 
necessary, maintaining wide mydriasis, in 
the hope that the lens will come forward 
into the anterior chamber or in a position 
where it can be handled with instruments. If 
the lens lies inferiorly in the vitreous, it 
can be looped out by direct observation. | 
have not found the ultraviolet light of any 
service whatsoever in this situation. If the 
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lens lies directly backward agaist the retina 
on the posterior pole, if it is not altered by 
the prone position, and if the glaucoma re- 
mains intractable, there remains no alterna- 
tive than to attempt removal by transfixion 
with the lens hook under direct ophthal- 
moscopy. The treatment of subluxated 
lenses or cataracts with secondary glaucoma 
is always difficult and the glaucoma fre- 
quently becomes malignant. 

In cataracts with secondary glaucoma, the 
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lens may not move forward because of the 
constant high intraocular pressure, in which 
extreme paracentesis or cyclodialysis should 
be done to effect temporary reduction in 
pressure and allow the lens to shift forward 
toward or into the anterior chamber. The 
management of this condition may be totally 
unsatisfactory and many of these eyes come 
to enucleation. 
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In a recent brilliant summary of the evi- 
dence presently available in favor of a 
vascular origin of glaucoma, Dienstbier, 
Balik and Kafka’ concluded their discussion 
with the following statement: 

“Our conception of glaucoma has there- 
fore changed very much during the last few 
years. Two fundamental things are neces- 
sary: a careful diagnosis of glaucoma and 
the revision of our treatment. These are the 
problems with which we must concern our- 
selves.” 

It would be hard to find a better intro 
duction to a discussion of glaucoma second 
ary to uveitis than these words provide. 
From every standpoint—etiology, diagnosis, 
and therapy—-secondary 
highly controversial subject. Moreover, pres- 
entations dealing with it in both the text- 
book and the periodical literature are gen- 
erally misleading. I am not alone in my 
opinion that it is unfortunate that secondary 


glaucoma is a 


glaucoma should be universally discussed 
under the general heading of glaucoma, as 
if it were a disease analogous to primary 
glaucoma. Actually, the two diseases have 
little in common beyond the fact that in 


* From the Department of Ophthalmology, Tu- 
lane University of Louisiana School of Medicine. 


both the intraocular pressure is elevated, and 
that in both the function of the eye may be 
irretrievably damaged or completely de- 
stroyed, even when treatment is prompt and 
proper. 

Duke-Elder? well defines secondary glau- 
coma as a group of loosely knit and unre- 
lated clinical cases whose only common de- 
nominator is the fact that some recognized 
pathologic lesion is complicated by an in- 
crease in the intraocular pressure, with at- 
tendant symptoms. 

It is impossible to discuss the concept and 
therapy of glaucoma secondary to uveitis, 
even before an audience possessed of the 
knowledge and experience of this audience, 
without emphasizing certain elementary but 
essential considerations. I regret the neces- 
sity but I cannot avoid it. 


ETIOLOGY OF SECONDARY GLAUCOMA 


For well over half a century the belief 
was generally held that glaucoma secondary 
to an inflammatory condition such as uveitis 
arises from an obstruction to the circulation 
of the intraocular fluids, sometimes at the 
pupil but more frequently at the drainage 
angle, by debris thrown out into the aqueous 
and lodging at these points, much as leaves 
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would block a drain. This is a convement 
theory but it is neither conclusive nor en 
tirely inclusive 

Within the last two decades a number of 
ophthalmologists, of whom Duke-E-Ider has 
been the leader, have taken the position that 
a glaucomatous condition which is not sub 
sequent to inflammation or is not the result 
of lenticular change ts secondary to vascular 
disease and is the result of a disturbance ot 
the intraocular circulation. On this vascular 
background the obstructive factor just de 
scribed is frequently but by no means al 
Ways superimposed 

| cannot do better than to quote, in es 
sence, Duke-I-Ider’s* exposition of this still 
relatively new theory. The vascular disturb 
ince, he notes, is the development of a state 
ot congestion, stasis and ultimate edema ot 
the tissues brought about (1) by actual ob 
struction of the veims draining the uveal 
tract. or (2) Sy a dilatation and increased 
permeability of the capillary-venous system 
induced by vasomotor reflexes. This effect, 
he continues, is spread throughout the uveal 
tract through the mediation of axons re 
flexes and is frequently initiated, as his own 
work suggests, by the liberation in situ of 
histaminelike substances 

Phe result of what Duke-lIder calls this 
vascular ‘flare’ is three-fold: (1) The 
development of a high capillary pressure, 
(2) the formation of a colloid-rich plasmoid 
aqueous, and (3) the entire disorientation of 
the normal dialysation of intraocular fluid 
If the drainage channels are patent, the rise 
of tension may be partially or largely con 
pensated for, If they are not, as they fre 
quently are not, and if their satety valve me 
chanism is rendered ineffective by pathology 
alterations. then secondary glaucoma de 
velops much more readily Under these cir 
cumstances the rise in tension ts abrupt 
When the drainage channels are completely 
obliterated. as thev are in congenital de 
formities or essential atrophy of the tris 
the pathologt rise of tension is likely to occur 
gradually and insicdiously 
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If this new theory is correct, as increasing 
experience has convinced many of us that it 
is, then the ophthalmologist, when he sees 
a patient with uveitis and elevated intra 
ocular pressure, can no longer be as certam 
of the chain of events as he once was. The 
sequence may not be uveitis-glaucoma at all 
It may quite conceivably be the superimposi- 
tion of uveitis on a vascular, preglaucoma 
tous background. Unless the patient with 
uveitis associated with glaucoma has already 
been well studied, it is impossible to be 
certain that one is not dealing with an eye 
already the subject of vascular alterations 
which have been precipitated, so to speak, 
from latency into clinical activity because, 
for one reason or another, a uveitis has de 
veloped 

The circulatory system, although some 
what incompetent previously, may have been 
adequate enough for all purposes, just as 
the liver, in the so-called liver weakling who 
dies a postoperative liver death, may have 
heen adequate enough for the ordinary 
strain of life. But the intraocular circulatory 
system, subjected to the strain of uveitis, 
mav not have been able to tolerate it, any 
more than the damaged liver has been able 
to tolerate the strain of anesthesia and sur 
very. There may, however, have been no 
previous evidence of vascular abnormality, 
even if the patient has been under observa 
tion, because it is well known that a patient 
with secondary glaucoma can withstand a 
prolonged increase of intraocular pressure 
that is insidious and gradual without atrophy 
of the papilla much better than he could 
withstand the abrupt alterations of primary 
glaucoma 

One other possible complicating factor 
must also be taken into account in glaucoma 
secondary to uveitis, the established fact 
that certam eves are anatomically predis- 
posed to glaucoma. Whenever the anterior 
chamber is shallower than normal, the an 
terior surface of the iris hes nearer than 
normal to the posterior surface of the 


cornea. As a result, the acuity of the angle 
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of the anterior chamber is increased and 
the size of the outlet of the aqueous humor 
is decreased. As a further result, when con 
ditions which produce blockage are present, 
obstruction occurs much more rapidly than 
it does in the normal eye. 


THERAPY OF SECONDARY GLAUCOMA 


How, then, do these changing concepts In- 
fluence the therapy of glaucoma secondary to 
uveitis? They influence it very decidedly 
But first let us settle the question of the 
basic treatment of uveitis, which depends, of 
course, upon the causes which gave rise to 
it’ This is not the time to go into the ques 
tion of diagnosis, except to point out that the 
number of cases of idiopathic disease will 
always be in proportion to the amount of 
care expended in seeking the cause of the 
condition. There are methods available to 
determine whether the etiologic condition is 
syphilis, tuberculosis, 01 brucellosis, or foci 
of infection in the teeth, sinuses, tonsils, or 
elswhere in the body, or some other cause. 

Whichever of these causes is identified as 
the possible etiologic factor, it must be treated 
actively, by acceptable m« thods. In addition, 
general measures must be employed to im 
prove the patient’s general health and to 
raise his level of resistance. Antibiotics may 
be tried in appropriate cases; they will be 
ineffective in those cases in which they are 
not indicated. Foreign-protem therapy, 
the form of milk or typhoid vaccine, or arti 
ficial fever therapy by diathermy or other 
methods, all have their place, though whether 
such results as are achieved are specie or 
nonspecific it is hard to say. It is quite pos 
sible that results achieved with foreign 
protein therapy are the result of mild pro 
tein shock rather than of a specific reaction 
Vaccine therapy, Duke-Elder* shrewdly 
notes, introduces the widest divergencies of 
opinion and 1s probably ASSO iated with an 
equally wide variety of results The theory 
behind the method is sound but until we 
know a great deal more about it than we now 
know, it must remain a_ trial-and-error 
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method, with the greater emphasis, | fear, 
on the error 

So far the therapy of uveitis with m- 
creased intraocular pressure is on fairly safe 
ground. It is when we come to purely local 
measures that difficulties begin to arise. Sub 
conjunctival injections of various kinds, as 
Woods® remarks, “have now, quite happily, 
fallen into disuse.” Local measures which 
are generally employed are measures to re- 
lieve pain—the application of heat, and the 
instillation of mvydriaties, with surgery as a 
last resort if these methods are not effective. 

Phere can be no quarrel with the relief of 
pain by any acceptable means, The local ap 
plication of heat, while it may imerease con- 
gestion and hypertension, also produces 
venous dilatation and promotes absorption, 
and as a rule its benefits far outweigh its 
disadvantages. The instillation of mydriatics 
is also indacated in simple uveitis, when there 
is no rise in intracoular pressure o1 onlv a 
minimal rise. Then both the inflammatory 
and the hypertensive state must be combated 
and the ophthalmologist frequently finds 
himself on the horns of a dilemma 

The initial increase in hypertension, which 
develops during the active stages of an 
iridocyclitis, is likely to disappear promptly 
if the patient is seen early and if the in 
flammatory disease 1s diagnosed promptly, 
if its etiology is identified, and if it is prop 
erlv treated. If, however, the intraocular 
pressure develops later, as the result of 
structural changes, then the ophthalmologist 
who accepts the theory that secondary glau- 
coma arises on a vascular background may 
indeed be in a difficult position, Shall mvdri- 
atics be used to control the uveitis ? It is 
obviously important that dilatation of the 
pupil be accomplished early and adequately. 
The earlier it is accomplished, the less is the 
chance of permanent damage to vision and 
the less the risk of the formation of syn- 
echias. But if the new theory of secondary 
glaucoma is accepted, then the use of mydri 
atics is a very bad thing indeed. By increas 


ing the already elevated intraocular pres- 
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sure these agents may give rise to such 
serious complications that the good results 
they might achieve in the treatment of 
uveitis are completely overshadowed. 

On the surface, the solution of the prob- 
lem seems simple, to ignore the uveitis, at 
least locally, while miotics are employed to 
lower the elevated tension. But again the 
situation is not so simple. Miotics tend to 
influence uveitis unfavorably. They produce 
irritation of the musculature of the ciliary 
body and the iris, they increase congestion, 
they cause increased formation of exudates, 
and they favor the production of adhesions. 
Yet, if tension continues to increase, or does 
not decrease, they seem strongly indicated, 
especially in the so-called preglaucomatous 
patient, and especially if that type of patient 
has a shallow anterior chamber. 

I am afraid | cannot offer any very satis- 
factory solution for this difficult problem. 
My own practice, like that of Duke-Elder,’ 
is to treat each patient on an individual basis, 
though that, as he remarks, is not easy 
either, since glaucoma secondary to uveitis 
is a combination ‘of conditions in which 
the picture changes from day to day. When 
the uveitis is acute and the anterior chamber 
is deep, Duke-Elder’s practice is to employ 
atropinization because it is urgent to estab- 
lish dilatation of the pupil with resulting de- 
congestion of the anterior segment and the 
breaking down of existing synechias. | can- 
not altogether share his optimism that, if 
these results are achieved, reduction of hy 
pertension usually follows, though I am 
quite prepared to agree that the massive 
dosages of atropine required to achieve the 
desired results frequently require courage 
on the part of the ophthalmologist. If the in 
creased intraocular pressure seems more im- 
inflammation, then 


portant than the uveal 


miotics must be used, with great caution, 
of course, because of their possibly adverse 
effect on the uveitis. Adrenergic drugs are 
best, my own preference being for 10-per- 
cent neosynephrin. 


In glaucoma secondary to uveitis, as well 
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as in uncomplicated uveitis, surgery must 
be resorted to without undue delay if the 
nonsurgical measures outlined do not pro- 
duce prompt results. Paracentesis is the first 
resort in both conditions, though there is 
still no general agreement whether its effect 
is hyperemic, or is achieved by flooding the 
chambers of the eye with a plasmoid aque 
ous rich in immune bodies, or is entirely 
mechanical, Iridectomy has also been recom- 
mended for the treatment of uveitis and is 
indicated without delay if iris bombé de- 
velops. Otherwise, it is a dangerous pro 
cedure unless it is performed in carefully 
selected cases and at a carefully selecfed 
time, that is, during a quiet interval, when 
the inflammation in the uveal tract is appar- 
ently quiescent. 

If paracentesis is not promptly effective 
in glaucoma secondary to uveitis, there 
should be no great delay in resorting to more 
radical measures. Duke-Elder* advises pos- 
terior sclerotomy. Others advise basal iridec- 
tomy. My own preference is for iridectomy 
combined with a filtration procedure, the 
modified Lagrange operation being, in my 
opinion, the best of the available methods. 


SUMMARY AND CONCLUSIONS 


The management of glaucoma secondary 
to uveitis is at this time both unsettled and 
unsatisfactory. It is not clear in all cases that 
the sequence of events is uveitis followed by 
glaucoma, If the vascular etiology of glau- 
coma is accepted, it is quite possible that 
the sequence is the superimposition of 
uveitis on a background of what might be 
termed latent glaucoma, which itself arises 
on a vascular basis. The use of mydriatics 
is indicated for the control of the uveal in- 
flammation but may gravely increase the 
intraocular pressure. The use of miotics is 
indicated to reduce the intraocular pressure 
but may influence the uveitis adversely. 

The best that the ophthalmologist can do, 
with the methods presently available, is to 
treat ¢ach patient on an individual basis, to 
employ mydriatics or miotics according to 
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the condition predominant in the special 
case, and to resort to surgery without undue 
delay if the uveitis is not controlled or if 
the intraocular pressure is not reduced or 
if it continues to increase. 

Paracentesis is the first surgical measure, 
condition dominates the 


no matter which 


picture. If it does not achieve results, iridec- 
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tomy may be employed in carefully selected 
cases in which uveitis seems the more im- 
portant, while iridectomy combined with a 
filtration procedure (preferably the modified 
Lagrange operation) gives the best results in 
cases in which the glaucomatous disease 
predominates, 
211 Loyola Avenue (12). 
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When an eyeball becomes hard following 
an injury, the condition is usually spoken of 
as secondary glaucoma, although, strictly 
speaking, since it does not follow the usual 
course of a primary idiopathic glaucoma, it 
pre »bably should be referred to as secondary 
hypertension. But for the sake of conveni 
ence we shall continue to call it traumatic 
glaucoma. 

In the majority of cases following injury, 
there is some visible intraocular damage 
which seems to offer a reasonable explana- 
tion for the secondary glaucoma. In many 
other cases, however, there is no visible 
damage and the reason for the increased 
tension is more obscure. Simple contusion 
of the eyeball is one of these. 

The greatest single feature of this type of 
injury is not so much the hypertension 
but the instability of the 


which follows, 


tension. In animal experiments, the contu 


sion is usually followed quickly by a short 
period of increased tension, which soon 
gives way to a longer period of hypotony. 


There is probably a similar reaction in man 


New ork 


but many irregularities occur so that a simi- 
lar tension curve cannot be drawn. Usually 
the eve recovers without any serious effect, 
but there may be a persistent hypertension 
or hypotony. 

The hypotheses to explain this type of 
glaucoma are interesting: (1) Edema of 
the uvea because of blockage of the lym- 
phatic channels with loose cells; (2) in- 
creased protein content of the aqueous block- 
ing the angle; (3) sympathetic irritation 
causing hypersecretion; (4) thrombosis of 
ciliary blood vessel; (5) tearing of ciliary 
muscle; (6) intraocular hemorrhages; (7) 
orbital hematoma obstructing venous out- 
flow; (8) dislocation of the lens, 

Although secondary glaucoma may follow 
any one of these conditions, some of them 
are never present; furthermore the result 
may be hypotony instead of hypertension. 

It seems more reasonable, therefore, to 
assume the primary mechanism to be an 
upset of the local nervous control of the 
circulation, any disturbance of which is gen- 
eralized over the entire uveal tract by axon 
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reflexes. Traumatic glaucoma of this type 
thus seems to be based on a local neurovas 
cular reaction. 

This would explain (a) the neural dam 
age which is often seen histologically, ib) 
the behavior of the injured eye and its fel 
low in clinical and experimental trauma, (c) 
the lessened reaction in deep anesthesia im 
animals. 

The prognosis and treatment naturally de 
pend upon the severity of the associated 
lesions. While the majority of these eves 
terminate favorably, some go on to enuclea 
tion because of prolonged tension and severe 
pain. The mild cases do well with simp 
rest and a protective bandage, but others 
require medication or operation of both 

Miotics seem to give better results than 
mvdriatics but it is sometimes helpful to 
alternate the two. Other eves do well with 
instillations or subconjunctival injections of 
adrenalin 

When medication fails, sumple paracente 
sis may be sufficient to control the tension 
otherwise iridectomyv other intiglaucon 
operations are necessary, It ts interesting 
to note that an eve with secondary glaucoma 
can tolerate a relatively higher tension than 
an eve with primary glaucoma without any 
residual damage. It is often advisable there 
fore not to consider operation until all other 
means of relieving the tension have been 
thoroughly tried 

In contradistinetion to the immediate ef 
fect of direct trauma, there 1s a post 
traumatic glaucoma in which the onset of 
tension is delaved a considerable time. It is 
usually due to a penetrating mjury or rupture 


of the globe. often with the incarceration of 


some intraocular tissue in the wound 

Obliteration of the filtration angle must be 
considered partly responsible for the im 
crease in tension in these cases but, m add 
tion. disturbances of the neurovascular re 
flexes by irritation of the iris and ciliary body 
must not be overlooked 

The retention of an inert foreign body 


for example, may continue for a considera 


ble time before secondary glaucoma super 
venes, thus disproving a purely mechanical 
cause 

The onset of secondary glaucoma follow 
ing a penetrating wound depends upon many 
factors. The iris root is often pushed for 
ward by the sudden evacuation of aqueous 
and, if it is permitted to remaim in direct 
contact with the cornea, filtration will be 
blocked. Simple closure of the wound by 
pressure dressing, or sutures if necessary, 
often suffices to allow reformation of the 
anterior chamber without further troubk 
But continued apposition of iris and cornea 
produces peripheral anterior synechias and, 
if these are extensive enough, necessitates an 
antiglaucoma operation 

When iris tissue is incarcerated in th 
wound, a different problem presents itself. 
[ension almost invariably follows unless 
the pupillary margin ts free to permit com 
munication between the anterior and pos 
terior chambers. If the iris cannot be freed 
from the wound, iridectomy is necessary. 

In addition there is always the possibility 
of delaved glaucoma as the result of con 
tinued irritation or late infection. When a 
low-grade iritis supervenes, the situation 
becomes more difficult. Atropine and sali 
evlates are often helpful but it may be neces 
sarv to alternate mydriatics and miotics 
Paracentesis may be required 

In the presence of uveitis neither miotics 
nor mvdriaties are effective when the pupil 
is bound down, Paracentesis with puncture 
of the bulging iris may suffice to lower the 
tension but complete iridectomy is often the 
only operative solution. 

Flat scars on the globe without inecarcera 
tion of the iris often produce no tension 
but there is always the possibility of unde 
tected intraocular disturbances which give 
a delaved reaction. 

Keratectasia is usually the result instead 
of the cause of tension 

The lens presents many pr iblems follow 
ing trauma. The glaucoma which follows 
its subluxation is probably initiated by ir- 
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ritative action on the ciliary process and 
even glaucoma following complete disloca 
tion is more than mechanical in origin. Re 
peated gonioscopic examinations have shown 
that the angle is not blocked and that very 
few synechias are present. 

When a dislocated lens is clear and lies 
behind the iris, the tension may often be 
controlled by miotics, If operation becomes 
necessary, cyclodialysis seems a safe and 
logical procedure. Paracentesis is contrain 
dicated in these cases for fear of allowing 
the lens to come forward, but, if it is only 
subluxated, paracentesis may be attempted. 
When the lens lies in the anterior chamber, 
extraction is almost imperative, whether the 
lens be cataractous or not. 

A swollen cataractous lens should be re- 
moved regardless of its location and, if the 
capsule has ruptured, the anterior chamber 
must be carefully irrigated to prevent block- 
ing of the angle by soft lens matter and 
capsular tags. 

Sudden swelling of the lens after injury 
almost invariably produces increased ten- 
sion, especially in elderly people in whom 
the sclera is rigid. It appears gomioscopically 
like acute glaucoma, with narrowing of the 
angle or actual blocking by the iris root. 
Antiglaucoma operations may succeed if 
the anterior chamber is not too shallow and 
the tension not too great, but the lens usually 
has to be extracted in order to open the argle 
and to remove its irritative effect 

In aphakic eyes with round pupils, the 
vitreous may herniate forward to fill the 
pupil and block the communication between 
the anterior and posterior chambers. If this 
is not relieved by mydriasis, or if an injec- 
tion of air into the anterior chamber does 
not push the vitreous back, a complete iri- 
dectomy may relieve the condition. Follow- 
ing minor injuries the vitreous often recedes 
spontaneously. 

When vitreous enters the anterior cham- 
ber, it can cause an increased tension by 
blocking the angle; or it may set up an 
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irritative process that results in glaucoma. 
Epithelial cysts following injury or opera- 
tion probably behave in the same manner. 

Hemorrhage in any part of the eye may 
cause a temporary glaucoma by increasing 
the intraocular contents by its mere space- 
filling property. Posterior hemorrhage 
pushes the iris forward, permitting adhe- 
sions to the cornea. Anterior hemorrhage 
may block the angle. Spontaneous absorp- 
tion which is sometimes aided by pressure 
bandage, relieves the situation, Evacuation 
of the blood is often possible in the anterior 
part of the eye, but it is not so successful in 
the posterior part. 

Secondary glaucoma from sympathetic 
ophthalmia is usually due to a plastic exu 
date. It is especially desirable not to operate 
these cases for fear of starting up a reaction, 
Hypertonic solutions and atropine are sug- 
gested. 

Secondary glaucoma due to other forms 
of trauma such as chemical, thermal, and 
photo-electric, is not as common as that due 
to mechanical injuries. It must be borne in 
mind, however, that any type of trauma, 
including burns and corrosive imjuries near 
the limbus, may set up an attack of glau 
coma. 

Secondary glaucoma following operative 
trauma is an interesting phase of this sub- 
ject and can be considered in great detail. 
But the results and reactions are in general 
the same as those found in posttraumatic 
glaucoma following penetrating injuries, and 
the management is along the same lines 

The treatment of posttraumatic glaucoma 
is usually surgical and must be aimed at 
relieving the irritation. Operations for the 
relief of tension alone will not be successful, 
for the eve will continue to get worse even 
when the tension is brought down. A neces- 
sary preliminary to operation is a thorough 
understanding of the condition present, and 


when possible, its cause. 
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The term “congenital glaucoma” is used 
to indicate a state of raised intraocular pres- 
sure due to an intrauterine disturbance and 
manifest during the first few years of life 
when increased intraocular pressure is as- 
sociated with ocular distention. The term is 
not inclusive of certain types of secondary 
glaucoma in infants so the designation “in- 
fantile glaucoma” might better be used. 

As in adult glaucoma, congenital infantile 
glaucoma may be primary or secondary. The 
primary congenital infantile glaucomas are 
those which do not follow other ocular dis- 
ease and comprise those due to develop- 
mental anomalies. The secondary congenital 
or infantile glaucomas follow other recog- 
nizable ocular disease. 


CLASSIFICATION AND INCIDENCE 


The following classification of the con- 
genital or infantile glaucomas is presented: 
A. Primary congenital or infantile glau- 
comas 
1. Hydrophthalmia 
2. Congential or infantile glaucoma as- 
sociated with developmental anom- 
alies 
a. Congenital or infantile glaucoma 
associated wtih aniridia 
b. Congenital or infantile glaucoma 
associated with neurofibromato 
sis 
c. Congenital or infantile glaucoma 
associated with microcornea 
li. Secondary congenital or infantile glau 
comas 
1. Secondary buphthalmia— following 
corneal perforation with inclusion 
of its in reparative scar 
2. Secondary glaucoma associated with 


choroidal angiomatosis 


Symposium on Secondary Glaucoma 
THE CONGENITAL OR INFANTILE GLAUCOMAS 


H. Saut SuGar, M.D. 
Detroit, Michigan 


1676 


3. Secondary glaucoma associated with 
retinoblastoma 

4. Secondary glaucoma associated with 
retrolental fibroplasia 

The term congenital glaucoma is usually 

used in reference to hydrophthalmia, but, as 

shown above, the other conditions must be 

under that heading. The term 

buphthalmia is often used synonymously for 


classified 


hydrophthalmia. 

Hydrophthalmia is not a common condi- 
tion. In the available statistics from various 
eye clinics the incidence varies from 0.03 
to 0.079 percent.’ Lehrfeld and Reber? re- 
ported an incidence of 0.011 percent among 
250,000 patients. In 1925 from 5 to 13 per- 
cent of blind-school inmates had hydroph- 
thalmia (Gonin,* Lamb‘). Approximately 
two thirds are males and two thirds (70 to 
74 percent) are bilateral. One eye may not 
be affected for some time after birth or it 
may be affected very soon thereafter. 

Gros® reported that, of 45 cases of hy- 
drophthalmia, 60 percent were present at or 
assumed after birth, 13.3 percent were first 
noted during the first year, 17.7 percent be- 
tween the first and third years, and 8.8 per- 
cent later. 

Heredity plays an important role in this 
condition and is apparently recessive even 
though several children of a family may 
be affected. Hydrophthalmia will not de- 
velop unless two conductors of the disease 
marry. One fourth of their children are af- 
fected and these plus two thirds of the ap- 
parently normal members of the family be 
come potential conductors. Consanguinity is 
of little or no importance. 

The importance of maternal rubella as 
the cause of hydrophthalmia cannot yet be 
evaluated. Guerry® reported two cases fol- 
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lowing maternal rubella during the first and 
second months of pregnancy. 


DEVELOPMENT OF CHAMBER ANGLE 


In order to understand the anatomic back- 
ground for one of the surgical methods of 
the treatment of hydrophthalmia, it is neces 
sary to review briefly the development of the 
chamber angle. The portion of the eye which 
is to form the anterior chamber is filled with 
a mesodermal meshwork from the 16-mm. 
stage on. At about the end of the fifth month 
the anterior chamber begins to form. At the 
beginning of the seventh month the anterior 
chamber is still very shallow. 

As time goes on the mesoderm disappears 
except for those portions which form the 
iris stroma, the trabeculum and the rudi- 
mentary fectinate ligament. At birth, the 
angle is relatively shallow and does not 
reach its full development until between the 
ages of two to four years. 

In hydrophthalmia, the cause of the glau 
coma is attributed to a congenital defect of 
the chamber angle. In nearly all such eyes 
there is a persistence of an abnormally great 
amount of the mesodermal meshwork. 

Gonioscopy reveals that the anterior layer 
of the iris has its insertion in the region of 
the end of Descemet’s membrane, instead of 
the usual formation of a circumferential 
sinus with the iris inserting into the ciliary 
body. The stroma of this iris tissue is semi 
transparent so one may see the reflection of 
the pigment epithelium,’ from the ciliary 
body to the iris, leaving a peripheral thin 
zone of iris tissue with no pigment epithe- 
lium posteriorly. 


PATHOLOGIC ANATOMY IN 
HYDROPHTHALMIA 


Distention of the globe with enlargement 
of the corneal diameters is the most obvious 
evidence of hydrophthalmia. However, an 
increase in the size of the orbit proceeds in 
relation to the size of the globe. 

The largest recorded globe in hydroph- 
thalmia measured 44 mm. by 30 mm. (Coro- 
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net and Aurand*). The average dimensions 
of 17 specimens measured by Anderson’ 
showed that the anteroposterior diameter in 
creased 5.6 mm., the horizontal diameter 3.2 
mm., and the vertical diameter 2.5 mm. The 
corneal diameter was increased much greater 
in proportion to the dimensions of the globe. 

The conjunctival vessels may become 
greatly dilated as the hydrophthalmic process 
continues. The sclera becomes thinned and 
may become quite ectatic near the limbus and 
gives a bluish-white appearance to the sclera. 
The thinning near the limbus leads to for- 
ward displacement and increased diameter 
of the cornea. The corneal surface is flat- 
tened. The posterior scleral thickness ap- 
pears generally to be within normal limits 
but, according to Anderson, there is prob- 
ably a compensatory scleral hypertrophy in 
those eyes with a mild or early degree of 
hydrophthalmia but thinning in advanced 
cases. 

Opacification of the cornea is present in 
over 75 percent of all cases of hydrophthal- 
mia. Most of these are due to ruptures in 
the endotheilum together with Descemet’s 
membrane. Some are superficial and due to 
trauma and ulceration. The diminished cor- 
neal sensation is probably largely responsible 
for these, 

As the endothelium heals over the curled 
edges of the tears in Descemet’s membrane, 
a new Descemet’s layer is formed. The 
edges of the Descemet’s tears always remain 
visible. Some subepithelial colloid deposition 
may be found as a cause of permanent 
opacity in the areas overlying the tears. 

Most ruptures of the endothelium and 
Descemet’s membrane are present at birth. 
Their frequency varies directly with the de- 
gree of distention of the globe. 

Adhesions between iris and central corneal 
defects have been found in hydrophthalmic 
eyes. These may be due to the presence of 
tears in Descemet’s membrane and the en- 
dothelium long before birth. 

The angle of the anterior chamber has 
been found to be open in slightly less than 
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SO percent of enucleated hydrophthalmic 
In ad 


dition to the presence of px ripheral anterior 


eves ( Reis,” and Schmidt-Rimpler™ 


synechias, the following have been found 

1. Persistent or aberrant meshwork in 
the angle. Anderson' found this in at least 
14 or 27 early specimens. This is the same 
condition which is shown gonioscopically. 

2. Absent or poorly developed Schlemm’s 
canai. Reis* and Seefelder™? were the first to 
point this out. In addition, posterior (fetal ) 
displacement of Schlemm’s canal, as well as 
rudimentary deve lopimne nt of the scleral spur 
has been noted. Anderson found the canal 
of Schlemm to be absent or obliterated in 
795 percent of cases 

In evaluating all findings of anatomic ma 
terial in hydrophthalmic eves, one must re 
member that even in the youngest material, 
the eyes are removed uyually only after 
surgical procedures or severe painful inflam 
mation and that findings such as peripheral 
unterior synechias and absence or oblitera 
tion of Schlemm’s canal do not necessarily 
indicate that this is congenital. | am rather 
of the opinion that these are secondary 
changes 

Phe uveal tract shows degenerative 
changes in most cases, secondary to pressure 
usually. In early cases the uveal tissue ts 
quite normal 

The crvstalline lens is greatly affected by 
stretching of the zonule fibers. This may 
permit iridodonesis and possible dislocation 
of the lens 

The retina and optic-nerve changes are 
those due to prolonged pressure The gan 
glion cells disappear. Connective — tissue 
forms on the inner retinal surface. Sclerosis 
of the retinal vessels and detachment of the 
retina may be found. Cupping of the optic 
dise is found in the advanced stages of hy 
drophthalmia but the dise may be normal in 
ippearance early 

\side from the inferences resulting fron 
these observations, the actual cause of hy 


drophthalmia ts uncertam It probably is the 
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result of more than a single type of anomaly 
of the chamber-angle mechanism. 

The clinical picture of hydrophthalmia is 
rather characteristic. It is recognized at birth 
or shortly thereafter by the enlargement of 
the eyeball and corneal edema. The cornea 
may reach a diameter of 17 mm. as com 
pared to the normal of about 12 mm. The 
eves are usually photophobic. The anterior 
chambers are deep. 

Due to corneal stretching, tears of Desce 
met’s membrane occur and cause local opa 
cities in the cornea, since, with the tears 
in Descemet’s. there are tears of the endo 
thelium which is the corneal water-barrier 
lhe tears are usually horizontal in the more 
central areas where most of them occur and 
concentric with the limbus peripherally. The 
horizontal tendency is probably due to flat 
tening of the vertical meridian of — the 
cornea 

The haziness of the cornea, other than m 
the localized areas, is usually due to epithe 
lial edema and disappears on surgical inet 
sion into the globe. The enlargement of the 
eve is due to the distensibility of the in 
fantile tissue. Cupping of the optic dise does 
not occur early due to the distensibility of 
the globe 

One would expect myopia to be present 
as a result of stre tching of the globe How 
ever. it is not always the case because ot 
flattening of the lens and retrodisplacement 
of the lens which compensates for the axial 
lengthening of the globe 

The tension may be normal, even with 
obvious hydrophthalmia. This may be partly 
due to the fact that the cornea is much 
flatter than in adult eves and the tonometer 
hase plate does not ft well, and partly to 
the low ocular rigidity. Tonometry is difh 
cult in infants and requires general anes 
thesia usually. Even here it may be difficult 
to get the tonometer perpendicular to the 
cornea unless anesthesia is fairly deep. 

The differential diagnosis of hydroph 


thalmia includes megalophthalmia, megalo 
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cornea, keratoglobus, and anterior staphy 


loma. Megalocornea has been consice red to 
be arrested hydrophthalmia but 1s now con 
sidered a separate hereditary entity in which 


tears of Descemet’s membrane do not occur 


TREATMENT 


The treatment of hydrophthalmia has 
never been quite satisfactory. Medical treat 
ment with miotics probably serves to lower 
the intraocular pressure to a certam extent 
before surgery but the difficulty, and the in 
accuracy, of tonometry m young children 
_makes this treatment uncertan 

Surgery is resorted to but, for the most 
part, helps only a minority of cases, The 
best surgical results are obtained during the 
first year, before the atrophic changes and 
distention have made much change im the 
tissues. Of the ope rated cases, reports’ in 
dicate that less than 10 percent have retained 
vision of 20/40 after two years. When opet 
ated and unoperated cases are compared, 
those patients who have been operated are 
somewhat better off. Twenty-five percent of 
operated cases are blind by the age of 12 
years as compared to 54 percent of unopet 
ated ones. By the ages of 25 years, 45 pet 
cent of operated and 60 percent of unoper 
ated cases are blind 

The surgical procedures used in hydroph 
thalmia differ somewhat from those of adult 


glaucoma where the trephination, iriden 


cleisis, cyclodialysis and 
trephination, 
the 


Palomat 


used. In  hydrophthalmia, 


iridencleisis, cyclodialysis, and goni- 
otomy of Barkan are 


Palomar advises the use of Vogt's cyclo 


used. 


diathermy, espe¢ ially in advanced cases 
The reason trephination may fail is the 
presence of the mesodermal remnants in the 
angle, which tend to block the opening, as 
well as the danger of late infection in indi 
iduals with a long life expectancy 


which also 


It is the mesoce rmal tissue 
makes more difficult the successful perform 
O’Brien and Weth’ 


ance of cy clodialy SIs 
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recently advocated the cvclodtalysts pro 
cedure in this condition 

The 
troduced for 
did a 
cluded 


servation that the operation did not perma 


first in- 
1939, I 


gomotomy was 
adult 


of nine goniotomies and con 


ope ration 
glaucoma. In 
series 


from a prolonged period of ob 


nently reduce the intraocular pressure Since 
then, Barkan has discontinued the operation 
in adults but his reports’® on hydrophthalmia 
indicate that the results have been excellent. 

Phe theoretical rationale of the procedure 
is to incise the mesodermal tissue and expose 
the trabecular one fourth to one 
third of the 


access to the aqueous. Actually this has not 


spaces in 


angle circumference to gain 


repor ted results 
that the 


the iris 


been proven, though the 
The 


vasodilating effect of 


are remarkable. possibility 
irritation of 
as in the Curran operation may be a factor 
has not been considered, It may even be pos 
sible that the operative procedure may result 
in spontaneous arrest of the hydrophthalmi 
process, as a result ot changes effected on 
the vascular reflexes. 

It appears that one of the most important 
the 


is how early 


considerations in evaluating surgical 


treatment of hydrophthalmia 


operation. ts don In those operated upon 


below the 


better 


age of one year the prognosis is 


much than otherwise. If operated 
upon when advanced, there is great danger 
of collaps« of the globe Barkan’s procedure 
is then not expected to be effective. 

The first operation im which incision of 
the angle of the anterior chamber was done 
in treating conge nital glaucoma Was re ported 
hy Tailor’? (1891-1892) and de Vincentiis,” 
in 1893. The operation was then rarely used 
except by some Italian and French oculists 
until Barkan reported his results on 17 eyes 
in 1942. In only one of these did the opera 
tion fail to normalize the ocular tension, 

In 1947 Barkan’ added the report of the 
results in 76 eyes with congenital glaucoma, 
in 66 of which the tension was normalized 


and the vision maintained. His follow-up 


period varied from six months to 10 years. 
Repeated goniotomy was required in 22 
eyes before the tension was normalized. The 
operation was performed under the gom 
otomy contact lens in 20 eyes, all of them 
successful. 

Barkan considered the results of goni 
otomy successful when the ocular tension 


never rose higher than 35 mm. of mercury 
with the Mclean tonometer or 21 mm. Hg 
with the Schigtz tonometer, three months 
after operation, no miotics having been used 
during the two weeks preceding measure 


ment of the pressure 

Barkan has concluded that the goniotomy 
or goniotrabeculotomy operation gives ex 
cellent results in early cases, before disten- 
tion of the globe is marked. He states that it 
is indicated in all cases in which the char 
acteristic gonioscopic picture is present but 
in which marked distention and degenera 


tion of the globe have not taken place. The 


advantages of the procedure are the absence 
of disfigurement of the iris and ease of 


repetition when necessary. The dangers of 


the operation are excessive hemorrhage and 


the possibility of iridodialysis, injury to the 
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ciliary body, and injury to the lens. 

The operation is best done under direct 
observation, under a goniotomy contact lens 
In cases in which corneal clouding pre- 
cludes this, the operation can be done with- 
out it. 

Scheie" reported normalization of tension 
in 11 of 16 eyes in patients under one year 
of age with congenital glaucoma. He did the 
operation without the aid of a goniotomy 
lens. The follow up period of observation 
in his series was one and one-half years or 
longer. Air injection according to the method 
of Chandler was found useful by Scheie. 


I have performed iridencleisis on one eye 


and goniotomy on the fellow eye (the less 
advanced one) in five infants but feel that 
the results in my hands of both types of 
operation in hydrophthalmia do not warrant 
enthusiasm. If the goniotomy procedure acts 
by separating the mesodermal meshwork 
from the trabeculum, the cyclodialysis opera 
tion, performed in such a manner as to do 
this, such as by O'Brien's technique, should 
give results which are at least as good. 


76 West Adams Street (26). 
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Chis memorial lecture 1s given mm recogni 


services rendered humanity by 


tion of the 


George FE. de Schwemitz, a man of unusual 


charm of person and speech, a renowned 
teacher ot ophthalmolog)s and an author of 


outstanding skill in the presentation of well 


correlated material. 


halmology m Jetter 
head of the 


\s professor of oph 
son Medical College and later 
department of ophthalmology in the 
the admiration 


Lnivet 


sity of Pennsylvania, he wor 


of the students for his ren arkable memory 


ical dissertations, 


he adits 


his keen perceptions and log 


and their gratitude for the patience 


played im their instruction 


Dr. de Schweinitz was a statesman in the 


carried the mes 


I sense ot the term be 


of the sick 


sagt of improvement in the care 
medical profession and the laity 


to the | 
skill culminated in hts elevation in 1922 t 
fice in American medi 


Mi du al 


the highest political © 


cine, the pre sidency of the 


\ssoc 
We who follow him are 


From his pl ilosophy we may 


mation 
nspired by a re 


view of his lite 
learn muck to help us contute 
Isehoods ot 


the cle rovatorys 


those who 


would make medieme a Under 
ble for any 


possi 


such control i would be 1m] 
than medpocriuty ot 


eXaggerations and ta 


state tunction 


rere 


physician to achieve 
aspire to the fulness ot sion which was a4 
the scholarly George 


He rose to Tar by 


himself in all 


characteristic of 
Schweinitz conststen! 
continuous effort to perfect 
rt an s<crence of medi 


that pertained to the a 


It is a great privilege 


* Presented bx re the 


the Colleae | 


ScuweiNnitz LECTURE 
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remembrance of the indefatigable George de 


SchwemitZ 


Duk MACULA IN THE ELDERLY 


Phe medical problem of caring for the 
elderly has assumed a prominent position im 
discussions on the health of the p ople of this 
natron, Creriatrics ts accepted AS Spree ialty, 
readily 


but as vet there has been no conectse, 


available, comprehensive description ot the 
changes in the macular region im the old, 
We are indebted to the 


who have 


greatly scores af 
recorded their findings, 


and added then 


authors 

drawn conclusions, names 

to the long list of eponyrhs. We also appre 


crate the comparatively few drawings and the 


still fewer photographs Because of the limi 


tations of time and space, no references will 


toe the articles which have been pub 


be mire 


be made 


lished and no disease names will 


duced 
\s far as is known, there never has been 


anv long series of photographs covermg 


months or vears of observation lt is evident 


to the clinician that this ts the only available 


method by which the course ol the fundus 


iherations can be followed and each new 
correctly placed in the all 


It is espec ially true that, in many 


phase inclusive 
progression 
of the serious destructions, the disease ad 


staves; 


vances without phases o1 uv that it 1s a 


constant destructive or mvVvasive process 


most mpstructive monographs on 


kven the 
the subject overstress certain mayor appt ar 
inces without regarding them as a part of the 
whole inexorable transtormation 

his address will illustrate changes found 
macula of the elderly by means of pho 


ind attempt to reduce the number 


in the 


tographs 
alled entities by showing that many 


or 


| 
4 | 
| 
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are simply phases 
through or te 
tlar but variable 

fundus has led t 
tions, a considera 
standing, and, to 
tarded the 


recognit 
the comparatny 
wular lise im 


titiie 


symptoms cle pen | 


when 


tors, the hrst 
ol 


or w 


met oom the 


ibulity t recopmnize 


tures normal 


physician 


ly tis net uncenm 
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ular diseases which 
n somewhat sim 

trance of the 
of designa 
misundet 
has re 
alterations 


semile 


esion pre setits 
tie 
acuteness of 
The 


trivial ce pur 


patie nt 
pratrent to the 
unfortunate 


d unobservant 
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fundus 


recogmized and correlated 


\ study of 
graphs has le 
clusion that t 
ind that the 
corded 


liseases 


hundreds 


ot 


the 


fundus 


le fittite « 


onstrable 


has resultes 


rolated per ods of progressing 


macular 


into three groups 


diseases 


he 


\\ 


ill 


ire 


linical 


tppearance 


val phase of 


1 
changes 


photo 
con 
patterns, 
can 

deletion ot 
were only 
tructions 
yregated 


hard and 


ot ma patients practicall im one eve bev 
miinat they appreciate the with thet 
irs. | vision ‘ 
mu When first seen, th 
le a does not alwavs reflect the origi 
1 cert onset and for that, and other reasons, all 
moot t types must be understood and 
few types of 
= 
GE a macular | to th 
part of un the 
» 
nm eve t spots were widely distribute t e cis the ron a pak * 
undus. These were henea al vesse 
> Drusen. 25 year ul a number ke t t, pal ruset thee 
§ Kandates EF. P. was 46 vear ave. Fight vears before he ha severe macular retinopatl i 
wil i i ‘ teve was 2020 There were omen <s — 
4 vyusen eat mnumerable mall br t ts and al t the four 
lor re \ rrect for mixed tre hiss ANA 
rus lar wed 66 vears urge, flat, pale-ar leposits sur 
reu ma ‘ tine, granular paement border \ e rizht eve, wit 
“ The pert fi niracted and there Was as ‘ t t 
Neto f B 62 vears wl] t ght eT eve t i nths. Vis was 
AM) ait re ") 7 er rue that ellowts eda ented macular 
Reto fit rucsem Me The eve taw we ears nv alister 
t the ‘ tine ra iT, i the t was partly 
rece? | WwW eur we whe ter 12 ear r t. she sought 
ameter white 1 wit fey ttered pigment dots 
‘ re Mrs ed Of eal 1 tf ‘ er eves tor 20 
Syst re Le He \ the right eve was 10/200. The was cleasiv ond 
‘ © ve er smal. Thr , the posterior < 
‘ ' ‘ evenerate era row wit ever rit ‘ tester 
10 (M 4 Mr el OO years | raphed tor vears, She 
‘ ‘ t i riper the first ture wit ‘ the evicence t 
row ert ‘ \ thre iteve Ww Ai The heneat the retr vessels 
were ur ‘ | ‘ thre spots fine plement was 
11) 4 reased 1 ‘ t were vers lowed om the 
enter the ma re there Was a O5 dis eter t part 1 abs rptit 
1? Chor tis Mrs. B. M.. whe © was 68 vears of age. had exte © perimacular desencration Wit 7 
many broght ove ented spe ks near a ome ter ley gemenited center 
\ nt ‘ The lett eve was the t tier wener piyvsica diti was 
excellent 


MACUI 


\ IN THE ELDERLY 


1 


68 3 


- 


1684 ARTHUR 


fast classes but will, if used as intended, aid 
in the early correct diagnosis 
Those 


from birth to death and, although seen in ad 


which may develop at any time 


vanced age, not the result of 


2. Those 


which may appear tn the voung 


senescence. 


old but 


are 
found most often in the 

3. Those present only in the « lderly 
The 


were present at the time of the primary vist 


citation of some of the signs which 


to an ophthalmologist will prove that there 


(Beevers). rise 


hart 


distinguishing dru hie 


ura ellow 


erudatir Left 


im ¢ mor 


liscrete 


Was 


1942) 


SIX 


f 180 mm. He 


muel 
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is a genuine need for a deeper understanding 
of the course of senile macular disease. 

It was found that in some the first sign 
was a faint grayness of the retina w ith a slight 
fogginess but without a sharp de finition of 
the border and very little or no retinal eleva 
thon 

In many there were pigmented, punctate 


vranules, in others a well outlined, round, 


vray, slightly raised area, while in some there 


was an ill-defined gray region and in others 


if drusen and 
the 


true 1 


mind «of 
iture ot 
and five 


it eve 


Was a 


ning surtace 


area 


were between 


ameters, 


20/100. The lens was clear 


ned with sever ] 


M 


pressure ¢ 


and 


Miss 
tithis \ striku head 


* 
Poare 2 crudate. (This is an excellent example of the similarity 
exucate the patient | ul bee nly nee, there might have been some contu noi 
the examiner, HE after observing her for many months, all doubt was dispelled and the =! 
the vellow spots was recognized. ) 
Mrs. J. S., aged 64 vear ul syst pressure 0 Four pictures of the 
f the right illustrated some of the dificulics i 
arger than one ch hameter and paler summer than the rest of the tundus had Cc 
pee eritat ere were everal « xudates, and nftluent the 1 st pr minent nes 3 
the ‘ al en 
> Februar > 194 The macular area was HED larger, more than two disc di a sott a 
ellow-gray uvefined rder. Some of the smaller exudates had disappeared but larger ones had spread ; 
thowe the central are ml t the upper und outer \ flat, vhit red. granular hen rrhave was above 
it, winle below there w arve.t ker extravasation giving a dark park ppearance t that portion ot 7 
tite 
i. The large, superior cular hemorrhage was photographed from another angle 
4 November 17, 1945. 7 exudate spots were marke liv decreased in size and number. The granular - 
het rrhawe wl appeare tf and in the macular region there was an irregular X-shaped white ¢ oroidal a 
lanuary 7. 1944 Rieht eve, vision: 20/200. In the macular region there was a pale area one disc 
lameter e. Surrew ve the center, palest port there was an uneven, slightly granular ring with 
a faint cloud Wu ittered ve w-white exudates were m a large c rele about the macula 4 
May 16, 1944. The r area was more uniformly yvellow-gray. The cloud cap was much wider : 
se i the exuclate pots reached the cay but the most striking feature was the decrease im 
7. September 20, 1944. The center area was st aller, not quite a disc diameter im ze amd the cloudy-gray 
: " veredt re surtace t the central area + 
J 8 February 2, 14 \ sever lise-diameters, flat, granular, red hemorrhage partly encircled the macula 
: Lhe exudate spots were ler and the cloud was almost indistineuishable trom the central area . 
® Nowember 17, 1945. Mar the exudates had disappeared. A few discrete ones remained above the ne 
lis The lare rt Ir st vareshed but new the regwton between the dise and 
the macul 
10. Retinochorviditis. W. B.. awed 52 vears, had vision of the right eve ot 
There were t shreds in the vitreous. The disc was well out) ustrous 
plaque ut [below thet ula 
176 mm He Her ul been taining tor 1 
vd le \ nm tor tome. \ t tl richt eve was 1/200. There was a large mass of fresh blood 
in the choroml to the tempor I f the fundus impinging upon the macula : 
12. April 27, 1944. Extensive infiltrat in the macular region with a few fresh hemorrhages and several j 
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the gray area was surrounded by a ring of 


granular, flat hemorrhage 


Sometimes the macula w 


normal without any elevation 


or depre ss1on irea Was flat, a 
pale gray of 
mentation of 

Many tun 
there was onl 


that 


eon wroen 


on 


nacula was ve net uncom 


monly mregularls 


thon were sult produce a hght 


backyrounmd wt a tev horoidal vessels 


erossmg over it 
Frequently 


vanced mm tine 


large vellow 


ut ate 


; yreat 


urtace t 


he 
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almost blac k she ets 


dots 


lesions varied from thick, 


to fine, scattered, pinpoint between 


these extremes, all sizes were encountered 


not seek help until the 


macular 
oft ] white 


complete or “at | ring 


irgin of the lesion 


exudate spots close to the m 


ated 


ire 


inite when the elevation n the macu 


lar irregular pig 


revion 
mentation 


In bemgn ish brown 


area Was usually t and crossed 


by tinal vesse ls Wes Was Un 


d. mottled. and the site of abnor 


evenTny rats 


1" il superticial vessels 
In the 


Phe 


They never p 


congenital grouped pigmentation 


were wu ually quadrant 


darker th: 
or it by measurable cl at 
zone. the so-called retinitis circmata 
|_| na the Phe difficulties in differential hagnosis be 
and in degree that there was. 
gray clevation of the retina with 
centcr, or the central mass was 
in thickness and covered solargea spor = 
wut it bulged forward into the vitre smallest were near the disc. ity 
of entation m= such sented a chagnostic problem 
ha enerattoy rudat (Ma 1942). 1. ved years 
re re \ three ad hameter are ‘ la, epigmente 
| ar ‘ ‘ ‘ cel u rr teorti flatter wit 1 tew 
; VV ghar Ml | w (dd) ‘ The t wl bee hlurre 
tw ‘ ‘ 1 70 The ma ‘ nwa sit 
‘ ir ‘ ‘ i ca ‘ ‘ 
Ma ess distinet. The d exudate reatet 
Phere were ‘ ur 
Z Chor I) awed 74 vea pressure of 140/80 Hu. Visir 
wa ree d liameter, mud elevated are e surface 
iis ed 70 ve the Ie eve There were 
t area ‘ ‘ thir bole ze. the rue kgs 
re tive ‘ ‘ ‘ ‘ ‘ were \ vit riers were ca ented 
rt Lett nwas ADT re Was ete here 
” kil 4 eat eT erva for? eat 
ait retinit ‘ 
~ 3 
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In malignant melanoma the circumscribed, 


dark tumor was only slightly elevated with 
a translucent retina or a large, bulging, globu 
lar n 


Miss or nodular 


regularly outlined protrusion both with and 


without pale spots of lessened pigmentation 


uneven-surfaced, ir 


The diagnos usually correctly made by 


d photographs, When 


amd 


the analysis ot repeate 


the mass is enlarging he pigmentation in 


growth ! teal 


eal 


creasmg, a ind if there 
are he pathologn ret ve ssels 


\ very 


ated a 


comsideres probable 


large, cho wrhage simu 


neoplast was elevated with a 


mooth 


he re 


surface and sharply detined bordet 


caliber 


al retinal ¢ 


were my « 


tlerences the 


und the sever xu 
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dates 


After 
doubt was dispelled for the 


two weeks of observation, all 


dark mass was 


smaller. The clot disappeared and a choroid 


scar becan c visible 


It must not be mferred that 


with 
photographs the diagnosis can always be made 


even 


on the first visit. Such is not the rule, but it 


can be stated that no suspiclous of doubtful 


case should be considered to have had a com 


plete examination until the study of cleat 


photographs confirms the 
\n present a 


variety of fundus signs and care ts necessary 


diagnosis 


elderly patient may vreat 


to place them im the life evele of either an 


dis 


inflammatory of degenerative macular 


Drusen. colloid excrescences, mav be pres 


pressure 152 


| 
| 
| 
= 
of the arterics 
i : 
¥ Piare 4 (Revert). 1. Ret é W very trail &3-vear kd mar ad a systole 
m H Lett eve is 1/200. with a 70D. sy x, OO 20/50. A 25 
eter t rt cre 1? ‘ ret 1m 1 t ul rt The lite t Wats similar 3 
2 Mr. vears t awe when the vi t her lett eve w 2100, The blood 
pressure 147 the wuilar region there wa n vell on the reti with many small 
er l riwihteve Ww thet ‘ 
Vaeoder erudat HM ed 77 ad fanling for one vear. Systolic pressure was 156 
t eve Wa 1000 Irrewular ! the macula was lear! 
leached background 
erudatl Left eve vision was 20/200. The disc was surrounded | ris rotdal 
a larwe, pal rea partial loboma the rod Ther lar scar was oval witl 
thy elevated te escemt close the tamtl pigment flatter enter vit few small 
esse t There wa ne dot of bl 
Vacular exudate Mr ed 59 years ud wisi the 1 teve of 3/200. Her sizht had beet 
r t thee rewion was a large, vellow t with a level upper margm ; 
: macular neratron |. 1) was 62 vears of age. Visi ! er t eve was 2/200. The macu 
r re ! a flat square Lo} 25 chs meter, curved, w te prot nent band 
retmof 13, 1938). Mr N. H., awed 62 veat ult etes tor a short 
The percent Lett eve vas 200. The retinal vems were dilated and 
‘ irtern whit naller t ex te were about the macula There 
ré ‘ ‘ ritite eurvems and ever ? streal | 
S. 1938 var was 157 mg percent tol pressure mr Hy 
Phe vise was 20/200) \ ‘ rime of exudate rrowuredled the cula, the for tten alluded 
9 Retinal exudates (lune 19, 1941). 1. B.. a 69-vear pressure of 140 mm. He 
Rivht eve 7 n was ‘ hous ar lacelike en te small macular 
emorrhage 
10. & 194] \ rescent n exudates partly « rele the mac nw h there 
11. January 27, 1942.17 rof exudates had broadened and th b Was more swollen and gray J 
1? raf fer te Mrs ¢ wor 72 vear dia svstoh 
re re H the left eve was 1/200. The wl thre egeneratiot 
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ent from childhood te death The t rly in 
dividual lesions are small, discrete, and bright 
yellow, commonly found in the posterior por 
tion of the fundus, in the macular region, or 
only to the nasal side of the disc. They may 
increase in number and size or remain almost 
stationary for years 

The drusen of the elderly are often, how 
ever, clinically different, flat, or slightly el 
ited, grav-vellow areas lving beneath the 
retinal vessels \s the patient grows older, 


lifferences mn size, thicknes ind color of the 


individual and collected masses cover such a 
large range that errors in diagnosts are tre 
quently made, This is especially so when the 
drusen increase im thickness to such an ex 
tent that pigment is distributed on and be 
(Benes ular egenerat 
ene | ‘ ‘ eve Wa 
at ote ‘ ear lhere wa all, O25 
rect wit er Wa exudate 
> lanuar 14 ‘ ‘ 
4 " ner «lat (0) } 
‘ ‘ rm” 110 H \ er date “ 
‘ ale ove i | 
Scattere tine were fire ete 
1945. [The ‘ eX 
‘ ket i 4 hameter 
6 nile mer wative. M S 
ii ‘ ‘ Is 
Ma t ‘ ‘ ‘ ut 
“ir ‘ Mr 
‘ ere iss and 
ne a harmmete 
xu | ‘ ‘ 
irwet ‘ ete ere a ex 
Ww nf dla. Mrs. F. 
ere W ‘ als 
emporal 
11 er tw Mrs. I 
H Rix eve | “ 
herve 
12. mitts fr ra \l we ve 
ve, Visi was 120) 1 “ wolle 
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tween them. Very large drusen may coalesce 
and cause some reduction in central visual 
acuity. Contustion ts increased when, supet 
imposed upon drusen there ts an absorption 
of the choroid. macular degeneration, or mas 
sive exudates 

Drusen grow and may, by the simple im 
crease in volume, push the pigment to one sich 
and, further, they may disturb the retinal 
elements causing not only a reduction im the 
central vision but also, and not uncommonly, 
a distortion of objects. It is obvious that with 
this combination of signs and symptoms the 
early stage of a more destructive disease may 
not be ippreciated and the true significance 
of the changes not evaluated until the visual 


loss Is consice rable 


— 
( Nover r 14. 1942 IK t 72 ve ad 
mS re l¢ 
sc-chamete cop" t t 
ed ‘ we 
1942). Mrs E. R ed 5 i ud 
234/108 kx ‘ was 20M) A 
wa ‘ tive ‘ vessels 
P ar 
cw ul were eT l 
Ie the 1 la 
1 eat i pre lot n 
Ki eve was 
ere ge plaque 
‘ 67 ve pre ire 
was 2M en t rea Wa pee 
i cr were il 
! ‘ irative ir cente 
wl ‘ eve The ] 
years, ha tolic pressure of 150 He. Rig 
ere me pecks, ttle 
‘ j 
awed 19 year i Show eve 
68 vea we ad svs pres los 
. | ete cl t lar 
‘ 
AP eve 
‘ 
‘ ‘ t 
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The deposits may become so large and so 


heavily pigmented that the uninitiated may 


diagnose the condition as retinochoroiditis 


lhe 


ire 


vision may be reduced when the drusen 


packed together, or when 


lal 


unevenly pigmented 


close ly 


gross 
concurrent choro destruction 


flat 


there ts a 
pink 


leentet 


with a 
round or 


binocular mvolve 


ents with drusen show 
Phe collouls 


ter 
| 


mapority of peat 
ent 


from larger than the 


widest part of the retinal ven 


The central drusen may much larget 


softer, and less defined than the outer enctr 
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cling ones. The entire macula may be covered 


with small dots. Big and little drusen may 
surround the dise and the macula. Often there 
isa pale, confluent, central aggregation in one 
and it 
The 
flat 


outhning 


eve regular pigmented lines in the 


be dise-di 


more or less rounded area with a 


other macula mm a ome 


ameter 


pale, circle, or a thin, pigmented 


marginal hh 
Ale 


dots 


sSometin sott, uray spots 


about the acula with anv fine 


lasar Gsrav drusen 


arranged ; ing bevond then 


with pale « be outlined unusually 


} 


i” 


enters 


well, or so bright that they are almost 


= 
i => 
- rave © dar edema (Mar TOSS). No 72 veat awe ‘ stole pres 
| ire of 138 mm. He. She was very frail. Right eve on was 20/40. The macular re vas edematous 
4 vit i briwht red ve about 0.2 cise chameter m s the wer ter the 
? nile neration. exudative Clune 19, 1946) | exu te was almost complete 
wit exte thre where part thet? erut nt a irwe sotter mas 
lune 19, 1947. 1 the first exudate are w cupred | urk-red crescentic hemorrhage 
4 ‘ thee eden tou i tlere nzontal ke exudat t tin nier r al 
§. October 14, 1947. The nye was very marked. The almost ete ring exudate was wide and ae 
ular de ner vudatroe. Mri A. H., ¢ ear i wt a st pressure f 1M 
\ irwe ‘ te the upper al ! er? r? wil 
é hte (Septet ber 17, 1943) Mir VON ved 55 vears, | 
ore ire 1s li patient Ww exar ‘ cat atter ti eT crt eve 
el A 60-dewree central present. Left eve was 1/200. Surrounding tw lis 
eter ele elt t apmeat ‘ exudate wit ver rplv det ed 
re t | ment was vreatet 
" eur October 2, 1940). Mr W vears we, | evstolt 
ere re Hi “hie l a lett-sided f That cireul ecident my virn the 
ett ‘ i ‘ Sik weeks pre the meht sule was mular flected. Lett eve 
“wa 41) re were cw ! rev emort ue ! tie sicle thie lisa ihe at 
ure ‘ \ t il t e-third ameter. Between it 1 the dise there 
w exudates the lace 
Ww M | WW? The ex ale was larger and mat nert flame-shaye hemorrhages 
were below the at, 
11. January 28, 1943. There were . new hemorrhages ve the macula. The exudate was the a 
M ‘ ew rriawes mm the i The exudates betwee ta the «dis 
vere ke ere s The lace portion was sma except the ster nol is 
- 
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or they om be associated with bril 
liant, light-reflecting cholesterin crystals 


When 


in eve with larg ii collections, it passes 


a macular degeneration develops in 


through the sa 4 is any 


similar de 


veneration, but the drusen may obscure 


detatis an 


ot the 
ise size 
bey rial photo 


arent that drusen 


ind 
ze, color, and 
entioned im this 


these which 


or te liscovered 


vay cle | 


lite 


it any time im 
include congenital anomalies and the so 
Both of these n 


called rie ular colobor as 


escape recognition until the patient develops 
poor vispon the unattected eve 


Following trauma there may be a rupture 


of the choroid, a hol macula, or a 


ca che pigmented background 


retmmochorot with deposits ot 


former choroiditis closely 


sen changes by ther irregular 


pigmentation, Phere are however, detintte 


in the 


vessels 


climeal ditterences 
and in retinal 
the «dis 


the 


sult of il conglobat tubercie, 


figured macula following thron hosts of 


7, 1040). Mr 


2 
ui iphs it} there tore res¢ ) 
(sroup | alterations are s 
for that they are only 
communication 
The changes in this 
eave 7 degeneration, hemorr (September aged 
O4 year pre ‘ 80 known that ‘ ht of eT teve W | 
‘ | ‘ ‘ ‘ ate | tlre ‘ ‘ the ‘ | 
" ‘ i ‘ we wl carer! i elevated 
|) ‘ veal a tive mn test. H eve mplamt w 
= | eve mow re wa everal small exudate m thie 
‘ 
\ i ‘ i t pressure W 1h) Hi ove "now 1 mM) 
clow 
, exudative Mi By ed > t c pre re 1.0 om 
‘ 1 2000 An example oft eat alled circmate re th a part row! 
i ‘ ! riiawe eur the ser i ‘ ‘ 
one? adat Mi ed ve tohe pressure of 160 m1 
owe roken f exudate ‘ reled three a eter macular 
il ‘ i 
’ ’ \Irs \ \ 1/8 vea ol pre re lo 
ot ct ear Lett eve ‘ \ 25 meter ar 
\ laree eters rrounded ley ented im the center of w was 
Ses nerat exudative (November 30, 1944 Mrs LI 4) vears 
nressure 100 SO Le eve ‘ $200 \ larve. brieht t ex exter 
‘ snward he md thet 
‘ 1 
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central retinal vein and the so-called juvenile 
macular degenerations 

\ evst of the macula may develop at almost 
ill, flat, 


diameters 


any age. It may be very sm and 


sharply outlined, or two dis in 


size with a well-defined border and appear 


ransparent translucent, or 


prale 


vellowish, The larger ones are probably found 


Phe must not be 


only in middle or late life 


confused with preretinal edema, the so 


called 


whi h has 


central serous retinitis, a condition 


incorrectly diagnosed as cen 


tral detachment of the retina 


Group 2 changes which may be found in 


but which 


ke 


patients before they reac h old age 


the aculat 


pressure 


REDELI 
— 
| ular degeneration. M.S 67 -veat Iw in, with a ‘on 
oe ' anne rl ul plete entr ecoton ea eve. Right eve, 
mw vs were newative except ‘ pink macular res where there 
reat ‘ P rey rr three near eTtica cs 
> Nop ” Lett eve mn was 20/1000 As plete rithp 
exuda ‘ ‘ ‘ ate cep re ‘ te n the m r are 
reer ‘ cw the widest 
‘ ‘ ‘ 
] ] ly 
elevate ever emorrhaw eat ‘ ver iran bie re il Vesse 
assent over the ex 
$ tune 13. 1940 The «| enlarged at ened to « the oblique unever 
rent ave hetwee urt er mat the inferior exudate 
] etet i ‘ ‘ ve il ext wr tw 
‘ ‘ 1 hee ‘ t fl irt t mplemented | 
| ‘ ‘ ‘ ‘ ‘ ere fine tes t brighter tha 
i ve ie ‘ “wer Wa | ‘ ete 
are eva nm clevate i ‘ . er severa vear- 
| ew 184-102 mm. He. with weneralized ter er s After three 
reserte wit er leit eve la 10-deveres centra 
| lt 15 
e re acre sma ‘ wheter n lar reg \ 
etemat ‘ i eck le evera ‘ 
Cbetoher IN ‘ rrhawe vere a ‘ the cros ‘ lhere were 
1 tew extrava ! ‘ tive t the are ‘ was re rie 
) Sentember us | teve ( show rema unwed. It is ‘ se 
form 
1 
10. December S ective the et complaint was treque tlashes whit. Left eve 
ision was 20/200 \ re reular band i u re eters, es e ma 
region with a pale cent ring of pigment. The hemorrhage sere broad or thee 
retinal vessels were ere ther alee 
Il. February 22, 1944. Lett eve sas 6 200. Systohe pressure s 220 m1 He The macular ame 
region Was a gra nent swe early tw lis nits rue vert diameter. The bl 
alr plete we we Stvle j i ‘ evet er par 
1? December n wa ruled ray} t the the ‘ ried the 
~ 
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generation found in advanced angioid streaks, 
the macular star of hypertension or nephritis, 


or anv of the nerous types of retimitis o1 


choroiditis, al he infinite phases of the 


retinopathy ot ind those which re 


sult fron laucoma where there ts either a 


macular depigmentation or an irregular ce 


pus tron of nt 


Likewrse the macular 
destructions ; val high degrees 


he 


what would be 


of retina and 


chore 


common 


torted tered that it 


ronal ibsorp 


~ 


WAVES A white 

tation follows the 

1 wide white 
numerous 


second 


th ally 


(sroup 
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thrombosis of one ot 


frank 


retinal veins, the blood may seep over the 


Followmg a 
the 
time the appearance 


macula and after 


is the same as that of a typical se nile degenera 


tion, with practically no evidence of the mod 


t. At other the blood fror 


is collected as a 


ot tithes 


occluded vein 


over the macula and, unless the patient has 


the the 


ln fore 
the 
| he 1 


ular region remains disorganized as a 


been seen development ot 


iss real cause 


globular 


nosed entirely disappear but 


the 


flat 


vellow-gravy, ill-defined area with loss of 


In macular hemorrhage, the 


flow if ‘ | tt 
iv. faintly bl inged cloud 


tron a broken 


float nye vein down ovet the macula 


There het orrhaves where 
broad 


roulat bright dots 
often 


} 


between torn 


passes throug when a crown ot 


surrounds it 


red, n 


iv th’ Col pr 


exudate, tl led ciremat 


Following a simple, round, aculat 


te 


hemorrhage 


The choroidal hen : most often 


cl 


resolution n 


e 
| 
| 
— 
ina hyperopic cye beemmes so dis- im, 
centra 
thon of the chorond n@mve 
scleral patch amd, if prigernie 
io 
: The vascular states are tt 
wel the third group cag 
ella l yrouy 
never appear except in the elderly, 
| 
: the first is hemorrhage, and this my b Ei on 
divided inte that which comes from the retinal 
vessels and that from the choroidal 
¢ 
» (Rep 1 Wacular hemorrhage. 1. TR. T.. aged 64 vears, presents at nteresting example of 
: ‘ led and left a at flat if r sight for three 
There w a centr i sc the 10-degeree limit. S t pre ure W 120) me He Th 
> Mav 6, 1946, Right eve n was 4/200. There was a larg emorrhage in the 1 lar res ae 
‘ xu ‘ “ t macula were «lk t nm number mel size 
‘ re ULL ml lengt biere were re emort ves eT 
104 rred wula wit reduced Wa ] 10-deeres pare 
1045. hemorrhage was shrinking, decreasing in depth and surf 
» : we ul disappeared and the nw 
’ (September 26, 1946) Mrs ts cars Vis the 
here i t bers t the super r, tempor ‘ wit iw espre extravasatt 
® Nowember 4, 1946. The he rt P vered less surface but w mu letiser ‘ 
Ape 19047 \ +) P et rrhagwe was t \\ te re were n the center 
f the clots and eral fine, ping t exudates were between the macul ned the dis a is 
‘ \ ‘ rrhawe ‘ pee tive re vit «ape. 
1” | 7. \ 70. There was ver faint ren ma | rrhiage 
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flat, granular in appearance, and assume a _— so large so thick. so dark, and so elevated that 


circular form. sometimes a single, small are at — it simulates a choroidal tumor. Usually, there 
the margin of the macula. They tend to creep are coimeident retinal vascular changes and 
sround the time ex xudates which enable the physician to ex 
pand as a widening 1 metimes a com clude mahgnance\ 

ond il Vesst Is ln come Ie rosed 


plete ring bout ore ‘ ] 


Ith ' w lines to bands scattered spots about the 
as broad as } Its constantly posterior pole are: of 2to 3 dis 


change and from on ; wnother it is diameters, or most of the visible fundus, may 


prrss portion ind led he d. tortuous white 


inerease in another h of blood may row that they are on different levels 


ippear at any tin ino the lite of the 1 asl 1 ! ion between the attected 


cual ire m evidence i disappearance at 


semlity ter the eve has he pigment 


(julie retore very When a 
unreliable vhen the sclerosis, retina 
V cloud) choroidal Vessels 


isation as through a 


| 
stave of 
light! 
shyhtly 
are seen 
Occasionally, a choroidal extrav toc 
10 (Rew dag enerat ( Dece er 23. 1933 RS 7 vears ul 
ul poor eve ir vear sion the left eve een tailing tor seven montis 
pre cw H The lett eve ‘ ‘ 
4 ‘ ‘ rrhawe was unever ‘ 
1938 ributed ma er} Phe center rre epremented 
There w et reduct thre ‘ the he ‘ \ few tres nes were at 
K \ + 18. 1938 A few recent het es were hetween the rior t al vesse The macular ' 
17S i a chahet ove ca Lett eve was 1 20 
‘ lark ‘ ar a litth ruer t th t pper 
x reth we \ eT ‘ tine stipet 
temporal vesse wnt : 
® December 31, 1942. The t ar he rhage was le ense, the center was pal e red 2) 
wa ‘ ‘ 2 
wm hat re heen very little change the lar hl t. The upper hemorrhage 
‘ mere ‘ tra t ‘ tww earer tthe rl whiter Were more obscured 
1) The t was writ lecreased, The deeper rrhage extended fron 
the tempor the nost five ter roa sone. » thin faves 
ta the dis r upper marg Fhe dark center maller and the fat 
reer pale ® evera lots ot exudate ig 
1? Macular from (Tune 23, 1943 There w ‘ ecreane The macular 
‘ 
‘ ove t hye toli 
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\ severe retinochoroiditis may leave a 
large, circumseribed 


region with 


markedly 


scattere d 
choroidal 


pigment and sclerosed 


ssels 


For many vears, retinitis circinata has been 


a distu 


net clinical entity 


cle scribed is 


\n in 
photographs will 
contention and show 
that a circular rimy «ot lacelike exudates may 


be remote 


thom oft 


the 


settle at 


the 


prove fallacy of th 


from the macula or greatest ad 
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jacent to the temporal side of or the 


crown 


may become a 


which di 


homogeneous band 


While the 
color and number of the exudates ar chang 
ine. the encircled 


sappears leaving no trace 


} 


macular re 


gion 


more swollen and gray, finally organizing inte 


a thick sear. 


im either the second or the third group, tor 
although tl 


rev may occur before old age, thes 


| 
> 
1702 
1) 1 superior temporal vein (April 27, 1938) (There e times 
what appear t the super r temporal vet su reait the ne 
emile macular eveneratwa 
Mrs Lu wed 43 year dvi n of 10/200 in the lett eve There was a tyvpu thie 
im the pper iter the fundus close to the dis Ihe emorrhage vered 
O25 lw 2 eter ace. There were a few vellow sp« t it 
November | 1938 hve ippearance Was iracteristi semmle degeneratn lhere were severa 
treaks it cul the mia ar ree ircular area about 25 d witht fine pigment 
pecks along pper mar me between it and the disc and a ver ew temy™ 
March 21, 1999) The was less, some spots were lecidedlsy pale lhere were a tew 
niall hemeart ery few exudate dots up and out, close to the rder of the lesiort 
1 lune 10. 1980) There ere tres emorrhages ver the pale macular area and ver few munute oe 
: exudate speck 
December 30. 1939) There sere tw rounded, pale areas the ular rewron wit verv shght ‘ 
pigmerntat etween the hemorrhages or exudate 
(hor j j ve \ awed 55 vear | t pressure 158 He. There was 
n irre She ha ad blurred vision for = The t ular rex was vellow-gra 
taint ler ment m the lower border lhere wa a laree sheet “ 
extemded trom | tive the macular rea above rt rele the upper ¢ le t 
i was thin and bright re There was an interval between that porti 2 the wer. almost e dis a 
hameter atere the pink i the fundus wa we set l reat er er rr we siste 
three part ‘ Act there Was a dark « t the Bevor 
te there Was a rved ml about one-thir its t isc eter ackerou 
thee tre t toretimal het rr 
7. Choro heme lie Mi wed 79 car Is pressure 25) 1 He. Lett eve 
lare ma-shaped hemor was beneat retinal vesse ne tlined ; 
rre lar, pale mac the irtace ot W were a tew emort wt 
; mee Mer aved 70 vears ul 1 tasting 1 tor tw 
a \ centra t “ prese Left « vision was 5/200. There was an irregular, narrow ring of flat a 
‘ rr revular. unevenly surfaced grav 1 
dar neruftion Dr F. OY aged O§8 vear at 1 that ects were 
torted betore the rt eve. The left eve ul been defective tor three ears. R t eve Was a 
\ larnete en ma was encircled | mat w mn t bl d. Between ar 
Te 
the cise there w wl be 
10. how Mi M., awed 66 vears, had syst pressure f ISS mr Hie She dis 
vered that the s ht eve was Right eve was 1/200. The ter 
t tw eter kv-grav, she tly elevated ma lar re Was uthned | thar 
Semele Mice he hemorn ‘ edema, W B ved vears, had svstolx pressure 
140) oe He. Kieht eve, vis was 3/200. A four dise-diameter, macular region was elevate und cl ! 
The upper part w the t er, the prot ent lower portion was outline 1 by an orrewular granular ate 
rrihaue 
12 Cho Mrs AR, 73 vears of age, had been unable to read for e months. Right 
eve, \ nwas 1 flat rondal he the and below 
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choroiditis or retinitis, and as such 


macular 
belong in Group 2. However, they often im 


are much more often associated with senility 


Small, crescentic hemorrhages about the 


frequently the earliest sign of :ugurate the degenerations 


ula are 


tel! 


cle 
4 umd 
dispel ims 
valler and flatter 


140) omy Hy 


Ma 


—> 
Poare 12 (Bepewu 1 Chorvidal hemorrhage simulating tumor (August 7, 1940). When Mrs. E. W ae 
was 78 vears of age ‘ ted that she could not read witl er left eve. The general phys | examination ee, 
hschosed 1 sbnormalhty, except pertension Chload pressure was He). Left eve, visir 
sas 6/ wit eccentr positive scotet unl a temporal contract to the 
ine. Externall the eve finding were newative. Ome small anter r cortical lens opacit extended to tle se 
mot ther t med lear. 7 | s | early outhned 
Tie stl shin pul Tea ‘ wine ‘ we t at ‘ 
amd « The retu irteri were marrow ard the en al = 
About one cise hameter mierwr t the lisc Was re tha ‘ hameter wide hive 
3 hee chameters mass over whi the retinal vesse passed wit ut tt irse «of 
elevator Thus was mom wider amd darker m the macular reg Overlying and extending tw 
on 
i lise chameters trot t to the temporal edge ot the disc was a larwe « ection + ft-appearing, yellow ao: 
; white exudate Between the mtermr maren f the dise and the upper border of the mass there Was at 
rain er, irregular gray swe Wik 
19400 Tw photographs were taker The change u ppearance sufhicrent 
c ly all thought of mahenancy. The great tongue iped, dark mass was measurah ie 
the ra welling was more unevenly premented and the exudate w re connie 
geneou 
$ October 1. The hemorrhage continued to al rb, leaving a thon er rem t over which there 
were everal large, flat, ve w exudates The mtienor sweilimg was t re s wit a 
are below a dark The exudates were thinner but more wt lel stributed 4 
5 Nowember 6. 1940 The eve was turned up ist vet a better t the site tie emorrhawe 
? am! the macula. The dark crescent about the swelling w still wreater, t spet t was a faint pink ve 
xwlates were scattered al ver the the massive hemorrhage, some were ts ted but most 
thet were closely ke towe er Iw flat. whiote spots were the ot the te the tormer 
\ white, als fiat hse«lhameter scar was imterwr t the hse, Om! few exudate were 
between it and the pale acula. Tern al vision was 20 
7. Semle macular degeneration, choroda d (June 11, 1943). Mr DH ved 69 vears, sudden 
lost the not he teveat th hetore she was first seer Phe blood pressure from svstolu 
Right eve, The upper half of the fundu huch the entire disc, showed negative 
The macula wa whtly gr along the course the temper em where there was 
larwe hemorr ge wit pale center and dart wer elwe There were seve pu t exudates betwee 
t armed the dis 
= 8 Mar Io 1944 \ n was 20/100. The macula was darker with a fleck lem er it. There x 
were everal extra tun ‘ “ me verv tant others re \ at « plete rf 
poral 
O January 8, MEBEEMBny of the former hemorrhages had disappeared and several even larger and oe 
redder ‘ were it xinlates l vellen w rol 
‘ © ¢ ‘ ‘ ‘ \ oke liscrete 
peck 
Tune 3, 1945. \ + MM) The exudates ad collected of ‘ tet and a e the dark 
macular ring with pale center 
lt. September | 1947 1 | toural s reversed. There were mo ex tes. Ther a was a dark a 
ilmost black, rome, with demementation between it and the disc, (The patent tinued her active 
te ami the vi ‘ s reuct was parts due t itaract W was present 
at the tome « er first t) 
12 Sendle (November 6. 1942 | 64 vears. noticed r hefore 
er left eve. Octoher 24, 1942 ! reported tor examinatiot Nove wr 6, 1942 at w t © she vl the es 
classica pocture t the central retinal ve wit re ‘ t 1a. P il 
evamitia excel a ale ate vperte pressure was | Hig 
Om Tulw 2. 1944, the 1 the disc was clearly outline \ circle exudates 
were prea ‘ ‘ ‘ e macula. In the ‘ art the ete exudate rit 
were a tew «rt ‘ t en riawes several near! exudates 
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Senile macular disease may be clinically 


divided into two se parate but interchange ible 


le yenerative 


and 


there 


classes, exudati 
In the tormer in mcreasing rather 
reumseribed macu 


steadily elevating, gray 


ith 


lar swelling orresponding loss of 


1 central visual 
Ihe 


uneven and 


funet: 


acuity, ane 


surtace 


ch 


eleva 


ret lise 


The 


ranging 


tneters 
then from a 
dlon t 


tise 


rv shy 
Phe color 


dull white 


smoke 
blood 


neat 


vray 


ent or 


to 
\ white ma 


orrhage 
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i blood border and 


the center of the surtace, 


with or without pigmentation 


All 


form. sometimes without surface 


be 


senile exudations tend to the circular 


vessels, at 


other times with a retinal circulation 


or with a marked increase retinal and 


sormetimcs the choroidal ve ssels 
It seems probable that the greatest nun ber 


at serile ‘ xuclate sare wray and lise shaped, 
with such considerable variations im shape 
and degree of elevation that flat gray 


size, 
bands may eventuate 
group of senile changes are 


Another larg 


the degenerations which pass through the 


phases already noted in the citations of the 


ippearance at times of primary Visit to the 


ae, 
th or th: 
} 
mav have a he 
13 (Bem | ale ular degeneration (February 27, 1946). S. B., a a 
sed bee ible to read for at least six mont Svst pressure W g. Kig 
eve was 1 20 The rewion was a sott ra sit i delin role There 
tew ‘ t ‘ mi a smote short. blact poement lhe w ‘ a essets 
: were le 
> ( ‘ é er Richt eve vision was 1/200 Thee viar rewwrt 1 almost 
‘ te that rave car ‘ ‘ the retinal vessels puasse prement Vv sw eT | ere were 
iew ‘ to the upper edge the scar w ver marke y sch che lal 
‘ ‘ 
4 December 5, 194 Lett eve n was 1/200. The vessels were ‘ md ay = 
white There w irwe, whit eet beneath the ret esse | forme a ex ir j 
thuckest ar mente t acrt t 
2 ew S vears of age, with a tolic pressure of 220 mm. Hz. In the right eve, the ilar region was ae 
le arn sit extrlate leave und 1 that emort ‘ Reneat these 
there wa ra or extended thee ‘ ‘ the «ch 
er air was less swollet The ex te sere it sider rele rel the ne 
t ‘ we efined w te iver 
: \ ¢ 3. 194%. There were several ver iW hemorrhages a the macula and the exudates had a 
event 
eli ‘ “ae 
7 due ‘ fic hemorrhage (lum 1947). Mrs. G. S. was } years of ane 
: ‘ t tet Ther t eve vl been sightless tor three cat (1 ular degeneration ) The 
ystolic pre was 18 He Left eve, vision was 2/200. A very large hemorrhage unevenly cov as 
| 
ered eve ul ‘ ut “ the 1 In es the t wa ery thick and 
t i ‘ lass er ‘ te vartahle thickness 
\ hve la ed gia 
” Au t 27, 1% | i \\ ] ly wr raised about three d hameters er which the ta 
etinal vesse ‘ \ lee ‘ rrhawes encircle t 
er 19. 194 ema ir region Was an uneve rtaced rizont Ww the apex war 
the d I ‘ vere ove and below the central scar 
11 M Is, 1949 tral t f the white, gray, tw sc-ciameter area WAS a er 
lhe retima ‘ ‘ the entire res Visron was 3 200, entra too 4 
12. Se M eve pel culat ine Ww « was 70 vears ot ore 
Right eve flat sears of uneven density exte ed from the temporal sick 
the eneat the retmal ‘ el i re fer 
year 
ae 
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This group is characterized 


ophthalmologist 
by pigmentations which end in collections of 


small pigment specks, large deposits or in 
sbout the sears. There is a 


The 


definite borders 


wide variety of vascularity scars include 


sheets, quadrate-gray 


Is. “The 


frequently merge 


white 


smoky 


lavers, and irregular ova exudative 


and cle yenerative tvpes 


imfiltrated 


so ele vated 


that it 


macular wea ma become 


and white or 


superficial examiner the Hipression 


of an enlargmg malignant 


vives the 


nor. In some in 
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stances an unfortunate diagnosis has led to 


the removal of the eve. A careful inspection 


of the surrounding portions of the fundus 


ind especially the retinal vessels will, in most 


lead to the postponement of enuclea 
of 


CASES, 
hil t Som 
thom while awaiting developments, Sone 


these masses of exudate are domes raised 
above the retinal level Phey 


al di pte rs 


ghtly pigmented or the border 


sc 
be only sil 
may be aln ost bl ick 


When a 


is greater ditheult 


may 


cular mass is pigmented, there 


in excluding a malignant 


= 

7 
14 (Dem Crreulatery t thre OM Mrs. G ged vears, had 
had a spot before er left ewe for three 1 nt d oressure wa om Vision was 20 200 
\ mall ] le tine | re nthe tilar ret on i} ur ture lustrate the leve ent ota 
macular hole.) 

2) The ef the macular rewiron was pink wit et ura 
iN ember 1 1949 There wa etinite em the macu The crater wa “ww i tew white : 

May 17, 1940 \ va 200 The irpl row leqor ed ul le had bright 

Aa present nthe? ! Ait i how rater i tew lots n the fi ! ray 
\lr S S was not seen until she was 7> ears Her right eve had 

ilwa con \ 10) The dise was clear le tine wil centr excava 
t l ‘ ‘ were ‘ ‘ \] rue pale re t! ! aA eter rtially 
lepigmented role ‘ Phe outlining marei ried in dept and wiedt i destruction 
Near the enter ait t twice the dis hameter w neve fringed wit pagment 

the hower te the ment ensest a exter ed i il st 

«-fourt the the eof re car ce thas 1?! Severa mented <treamers were 
trace i t tar ‘ tT rt Iw ther i! ‘ trent fas al ert 
ircle. A dark stre ecine e the remains of horoidal vesse The retinal vessels passe er it ee 
(December 144). kK edt 59 veat was first examined December 
144 Tle ‘ i wor ‘lasses for 53 vears amd « 1 the ' nee was mack 
car a One week before he 1 eX ned, he had a “fl ' wiore eft eve. Left eve, vision i 
was 2 A \ present. The ilar res ap inent. rounded. dark 
ere were ‘ ‘ i thes emort ive 
December 1944. \ ‘ ihzed macular eden er oth the retinal and « ronal 
] 

‘ hemor (April 23, 1940). M vear we vision 
tive ‘ ‘ \ t it ‘ the macular rex There 
were several ex ate arn ‘ wer rider formed re ret ther rr we 
tive lure ‘ ‘ there on rr and eti 

The v was 7 There w a rrevular central « ma 

several nt t At i al 

eve tor | Sie W ‘ pren t (twit tive tteve Ww MCAT pu il 
[ele prere ‘ iu “cr ‘ rele 
12 ete ra M HL. awed 43 vears ud vis 1 the eve nimprove 
cit oop 1) ~ Retin tis pr ra ont 
t 
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melanoma, because a white mass may become 
heavily pigmented without further change in 


An 


that i 


alignant melanoma 


for 


surface or elevation 


mediate enucl 


may calls im 


so prominent 
ation and unwarranted delay 
be: clisastrous 

It is well recognized that carcinoma of the 
choroid rarely. if ever, becomes an elevated 
tumor, for it tends to expand rather than to 


Thes« 


slightly ratsed 


bulge usually pale and only 


Ate 


and may or may not have small 


brownish pigmentations, They can usually 


be distinguished from a choroiditis where 


there is some cellular infiltration of the vitre 
ous and a soft, vellow, uneven patch 
form of circumscribed macular 


There is a 


edema which occurs only in the elderly which 


needs spree ial consideration, for it leads to a 


localized destruction of the retina and the 


formation of a hole in the macula. This starts 


isa small. roughly one-fourth dise diameter, 
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indefinite, gray macular haze which often 


escapes detection until there is an elevation of 


the retinal surface, or even until the cyst 


ruptures and leaves a tray d margm 


As time passes, the overlying surface dis 


base becom 


appears and the dark choroid 


visible. Still later, when the hole is fully de 


veloped, there are several grav or white 


specks on or close to the rim ot the cratet 


and often on the floor. The margin ts sharp 
and not uncommonly surrounded by a broad 
ring of depigmented choroid, The se nile hole 
is always binocular 


although often one eve ts 


«fore the other. Eventually, the 


involved 
holes become about equal in siz and depth 
(bviously, this cystic dissolution may be seen 
in any stage of its development and only by 
understanding its life evcle can an accurate 
diagnosis be made and a prognosis given 

\ curious macular lesion which is a result 


oft yeneralized retinal vessel artertos« lerosts 


|. 
Poare 15 1 Vacwlar hemorrhage I’ wed 64 vears, suddenly st the sight has 
t t eve tour wee i Ix t eve vision was 3/200 A « ill bular hemorr ve Was near tie jae 
wula «let ed ret 
2 Macular retimoch f | wed 62 years wl vist 20 100 im the lett eve wit 
rrectt AN “ surrounded the pink center just below the mae 
Retna Miss ed ears, had visio i 1 AW m the lett eve wit i spl 
1 200. A small tw ear the macula a 
4 Netiona Ne A. 73 vears of awe, had 3/200 in the rieht eve. She had had hyper 
tor ears. pressure Was 186 His l “ere were taint catar tous « l ere 
“ n elevated, mu wt three dise-chameter, s arply vat n the macular re 
ubretimal «vudat \ 19-vear-old In wed visi f 20/20 in the right 
eve. There w 4 meter elevated. grav. almost circular mass extendimg tre the macula dow ad 
ward, wit ct t ag 
horomd r A. year ad vist i 20-70 in the right eve. A reumseribed, vellow 
white scar Was pres the wuilar regue i the neht eve t lal wessel was vis n the floor 
Afacular retu ( k ed 37 vear vistor 1100 om the raeht eve Phere ul heet blact 
spot i ront of t t eve ree weeks. He showed a sma irrevular. 10-dewree field. There was ar — 
val, er 07 hi meter eht elevation m the macular regi The center was of rmal color 
/ fun the rete M el 67 vears wl viston f 20/70 in the meht eve with correct 
Syst tre re was He There were several, helt lored folds m the reti ty the temporal 
c ma 
and 10 ulur degeneration (September 16, 1946) Mrs. \ ») vears of age 
ul west of Aloo the left eve. A one disc~diameter, gr rea developed irrevular hemorrhagk 
maren (These 1 rat “ e changes which took 1 t s the ang | streaks creased m size ay 
il Il the macu tit 4 
11. October 11, 1947. The rd j tograph shows the well leveloped macular scar wit i decrease u ; 
the hemorrhage and er ecided increase in the width of the superior temporal streak ee 
1? October 11, 1947 R t eve. vision was 20/50. The | streaks were ver wide. well marked 
‘ Wa ‘ if 
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usually of mild degree and not accompanied 
is a thin, golden 


by retinal hemorrha 


vellow, delicate, veil-like layer which gradu 


the 


into adjacert, unaffected 


ally merges 


‘date. Miss I 
giperior 


PLate 


was temporal 
ered the re ent uter maculé 


lurth 
wee 
TI 


Retinal exudat a 
Hy 


accentuated 


al d diabetes 


mm 
Was 


ward 


¥rs 


covered the mac ula am 


; HY-ve 


t 


at 


Venile 
was he had 


reamized t 


The 


central 


upper 
tat 


a ‘ore rewho was 


£ 


wi 


take 


ext 


illustr we 
center 
n the lett eve 


5. 


upper, 


ve Viste 
the 


mark 


R Ne 
110 mn 


1] 


was 


9 


s 


== 


| center w 


erudat 
The 
pr 
it. There wa 


la 
70 
Hy 


turner, 


st 


lara 


letined 


t at the 


und 
exudates 
thee, sl! 
growt 
velk 
t and the cis 
12. Das 


Vears 


he 


itise 


eter macular 
it nodular and t « 
macula. A 
tt had 
perception, witl 
ribed 


sik was 


“ ares 


bee 


rm 


aut eve 
Lett eve | 


surtace 


involved 


diameter, pale, ve und, with 


its 


ve 


was 


jecti 


exudatir 
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retina. It causes a reduction in vision, Some 
times the film is so thick that it appears like 


a vellow fleece. Both forms usually persist 


unchanged 


howed visiot 


mes cr 


ar rim vergent su 


15 


WwW. 


pressure 


retlex 


an 


lis 


artery 


i, 


was ch 


it 
shiz 


| bright 


h was dis 


162 He 


there 


ar a fundus whic 


pressure wa n 


exudate w whuecl 


several all hemorrhages 


macular 


d 


nace 


nulates 


ibetes 


sicle 


it quadrate 


wis ther 


t cle 


was (4) vears pressure ¢ 


r before hat was 


Left eve 


Miss 


“ 


lisease 
he). 


ne sma 


timers 


W he 


had inferred tr 
200 


tit 


The 


betweer 


a 
we 


a was le d 


retinal vesse 


what similar 


en fail 


a 15-degree cet There was 


several 


= 
Hew 1 Reto lt, was 33 vears of age when her left cve sh i 
tortuous. A golden veil of small 
| had a svstohc ot | 
| DE area was a broad band of 
and irregular prement spot 
retimefpatl mich the in elveosuria are well 
rent diameter area over the 
id man who had had Hid for 10 years. The vision 
elevate circumscribed mass in the macula is sufficiently large to 
| arouse the suspicion of a malignan®growth, Mrs, FE. O., a $3-vear-old woman, was greatly upset because if 
enucleation had bee vivised Th irregularly circumscribed, premented, white mou 1 in the macular 
region was on a pale base. Neithe she ovoid central scotoma nor the sear has changed in 10 years 
Senile macular pomeralion a kl ratlroad ma claimed that, as a result ta recent 
trivial head blow ‘ i lost his “bebt. Right eve, vision was 1/200, wit i 10-dewree central scotoma _ 
2 \ three dise-chameter, pal o frond, macular area was overlaid with heavy, almost black, widely o 
scattered amd varial sizevl wh The i the center was a white, flat scar 
7. Semle macular deqeneratoom wee 2 20). There was a white, scar 
especially alwove t wa t n tl the elu mas The retu il vessels were unusually clear 
and distinct over the entire scat had a wrinkled ce phanelike reflecting surtace =. 
vears avo. HEE, vision was 20/200. The macular region > 
t on its surtace 6 
a : = B.. a 67-vear-old womat n “good” general health had 3/200 of 
vision in her right eve and 10/2) he left. The rizht eve showed a yellow-white, round mass of about ced 
three dise diameters. The thick <j7¢ Es ete) by a dark, less infiltrated ring beyond 
which there was another flatter bar ; 
10. Desctforn egcneratum 1 m F. S. was 68 years f age when het 
right-eve vision was 1 400 and hb ett n-. binocular. For tw vears she had beet a 
: treating for lnzh blood pressure Bie the macular region of the meht eve was a ch 
prominent, dome-shaped for several diopters. The margin was wel 
retinal vessels urse pigment spot on the tumor’s lower edge 4 
ne near the upper ve lime was a flat. red hemorrhage and several 7 
degeneration S., aged 8&2 years, came to the 
a m her attendant that she had a malignant bs 
e. The egree, round, central scotoma. 
The surtace s passed over it fr 
legeneratios exudate was in the left eve of W. P 
r seve ears. The right eve was not 
pigment collections and one small dot of blood % 
on 
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In contrast to the delicate lavers, there are 


well-defined, smooth-surfaced cysts. The ap- 


pearance of a cyst and the « arly stage of the 


macular hole may resemble a localized reti 
nitis, where the retina is gray, the margins 


\fter 


well-delineat dl 


soft. and the elevation shght healing 


there Is i 


has taken place 


ibsence of the retina, choroid, of both, with 
vessels on tt 
bands 


Occasionally retinitis-proliterans 


mav encircle the macula leaving a round, clear 
portion of the men brane which gives the mm 
pression of a gray retina W ith a loss of retinal 
tissue. The pseudohole, a window in the sheet, 
recownize d on stere OsScopic examina 


tion or the skillful use of parallax 


SUMMARY 


Che macular diseases are segregated into 


three groups 


t October 15. 1943. Sclerosed « roid vessels were 
cal tw tiie Ha was very dark 
”" eneration. exudative (Fel 


wit rregular prgmentats 


I rea had a double ring 


cre 
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with some s 
ruarvy 6. 1945) 
farling 


het weer 


flatter 


rea extet 


was 


irteries 
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1. Those which may develop at any time 
from birth to death and, although seen in ad 
vanced age, are not the result of senescence 
? Those found most often in the old but 


which may appear in the young 
3. Those present only in the elderly 

The healthy macular region t> variable in 
color, size, and conformation 

The ideal way to appreciate the course ot 
macular disease in the elderly is to study and 
photograph individual cases in order to 
recognize and evaluate every change from the 
earliest onset of foggy vision to the terminal 


The 


destruction, and the terminal sear are incon 


sear rate of progress, the degree ot 


stant 


Usually both eves are involved in senile 


macular disease 
Allusion 


sources of confusions and errors in diagnosts 


has been made to the common 


erficial vessels 


Mrs. P 


; 
i 
Piare (tienes macnlar degeneration, (lanuary 2, 1937) Mrs. I H 
7 
64 veat stohe pressure 200 mm. He. Recently she had not | poor siglit Richt eve, vision was 
wit a dark, edet macular region with small surtace fret wes 
2? her 40. 1939 There was a tour diameter soft. elevated. vel i the macular 
re 
the hackground for a large, sott, gray, white Miatss 4 
syste pre ti 1 eral ths. Left eve, vision was 170 
: A three d lameter n lar area was clevated. gray, and speckled wit hl 1 A partial crown ot = 
lacelike exudates enci leat it 
: May 10. 1945. 1 exudat rown was greatest HEE the macula ar 1 the disc. The macular area | 
wi re ‘ wil evera ‘ rrhawes 
f Mar 14. 1846. The area was much sull of uneven surtace witl n imdetimite 
Ape 14 There wa arked shrinking of the entire macular region white was almost flat 
| et ‘ ‘ ca et the « 1 vessels 
8 November | O48 The w e region was much flatter. The scar was more silver) vith several es.) 
th tj ‘ 
® November 15 Kk was § 200 Ther was a four dis ameter, soft. vellow 
let ver sclerosed choroidal vessels 
ve f hemorrhage above it =: 
11. Retmal a hment. Mrs. J. S ged 72 ul a high degree of 1 pic astigmatism, Left eve a 
vis was 1/200. A large th. elevated almmmmmmmnded from the border of the disc outward for about F 
ane tee diametet Che retir essels passed over it. The fluid was translucent = 
1? degenerates the macula. exudative. F. H., aged 78 vears, had vision of 1/200. The 
right eve f ul irred r wer wm A irae entral s toma t about v0 legrees 
hh wa learly ! ry tlined The sam: and veins were of normal size. Starting about 075 ay 
cters t the dise was a 5.5 cdise-h eter white dome ver which the vessels 
massed. Neat apex wa ‘ all het rrhage 
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\ thorough understanding 


of the 


material 


will tend to conserve the eveball and prevent 


unnecessary enucleations, 
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Perusal of the text and the pictures makes 


it possible to visualize most of the macular 


changes im the elderly 


The illustrations are 


arranged to stimulate interest and invite care 


ful 


recognized that the tissue 


ay 


may 


different than the chronological age 


tn 


appt usal of macular lesions it ts 


very 


This ts 


well known and needs no amplification 


Retinitis ciremata ts not 


Piare 18 (Bem Sewn 
122/65 ' He R eve, \ 

kv-wray area mcluded the re 

? April ‘ acular 
and many pinpomt exudate 

+ Maw 6. 1942. The exudate 
coverme 1.25 dise chameters, arr 

$. May 26, 1942. The het 
the exudates tewer. S ‘ 

5S KNetmopatl ron nef 
rivht eve e blurred 1 at 
wil era lated fleck 


yi rusen, sent ” ular 
Lett eve \ Wa S 
beneat the re 

m Mr M 


a chimeal entity 


sk. \ 
roughout 
In and a 
tt, eray il 
wed 70 ve 


i Mrs 


Was 


posteri 
the macul 
le tined ch | 
irs, was 
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The 
macula 


ms 


I 


term 


should 


of the 
round 


degeneration 


the 


disciform 


be restricted to 


Three hundred and thirty-six photographs, 


originally presented in Kodachrome, are re 


produced in black and white 


literature 


is so voluminous and has 


been so well reviewed that no references are 


appende 


Finally, every patient with senile macular 


degeneration should be told that he will never 


become blind as a result of the disease 


344 Stat 


aged 64 ve 


fox 
70. 


patient «h 


M. M. was 58 vears of awe when she reporte 


+ 200 


vears 


wit 


minent, dark 


Street 


macular degeneration ” ta (March 24, 1942). W. B. W., aged 
ur after the sight of the right eve had failed. The blood pressure was 

ision was 20/100 with a 10-deeree central s A 25 dise-chameter 

ula 

irea was more defined, the macula its was redder w i cap of deep 
were less distinet for they were in front of two rings of granular blood 
uwwed as an encircling oval. A few flecks of blood were present 
gic circle was separated into isolated clots. The macula was darker and 
t rrhages were below the macul 

hrities (luly 1, 1938). When T. G. was 35 vears we, the vision of his 
was found that he had a chror ephritis with a systolic pressure ot 
AM) The macular reg and a wide area surrounding it were edematous 
ippearing vellow edet i 

1938). After an attach ‘ which lasted several hours, the macular 


arteries were 


wees tet 

ad syst pressure 212 n He 
pole were many sn bright, leht 
ur area there were several larger ones 
treatmet for | pertensi when w 


retinal vessels 


he noticed a din 


ness ¢ 


dark mass in 


rin 


a very iruec ‘ rresponding 
iss wl i wrinkled surface project 


vessels were 


or 


7 
region showed a typical stellate fgure with many fine ex ‘ 
narrow and in place ved spastic contractions, The died 
neration 
ttered 
vessel 
was as 
| 
| 
the routine ex nat slate-eray, flat area was found impinging upon the macula, The 
; passed over it. Vision was 20/20 ae 
9 Malignant melanoma ti hormd F. WU. was 30 vears of age when thc 
; suarhit s left eve. The v n was 20/30 and he had a large temporal scotoma. The EEE the ee: 
upper quadrant, with a gra verlying retina, extended over the macula with a thin mm of blood, Ty a 
the nasal side of the d ere was a flat hemorrhawe a 
; 
lavs ago she notice | before her left eve. The vision was JB. The only retained held of visior 
was a sma rea t ¢ lower temporal quadrant. A great bulging, smooth-surfaced tumor was so large - 
und ye rete | tag rwart t tits surtace « uld Ix it the same time is the d 
nant melanoma horoid. W. R. aged wanes, reported that somet! nter 
feria with the s right eve. The vision 2 = 
to the position of the tumor. There was a large, 
ne far forward. There were a tew hemorrhages near the lower marem and the retinal ED =) me 
the mass 
12 Veta Mrs had a Metastatic carcimoma ot er id (This 
is been reported the Archi Ophthalmology, volume 30, page 25, July, 1943.) This photograpl se 
“ ‘ ractet ‘ Ww flat shahtl elevate rewit Drow flecks of 
“uw? 


™ 
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PLa 19 (Repew 1. Diabetic retinopathy. Miss E. V. A wed 64 vears, had had diabetes six years 
hefore the vision of the right eve tank 1. The blood sugar was 157 me percent Blood pressure Was 180/110 
mm. Hye Right eve on w 20). Throughout there was a wile, five disc-diameter circle; near the 
center were ‘ sorta spots. The 1 ula was pale with an irregular oblong of pigment over it 
2 generation | 1 65-vear ld clergymat lost the vision of lis right eve ab ul 
six months before t photograph was taken. He was taking digitalis tor a heart condition. Right eye 
vis sas 1/20) wit very large. three dise-diameter, macular degeneration at da densely pigmented 
er! 

+ Sewle macular de ovation W. was 79 years of age when he had vision the night eve ot 
> A larwe circle of irrent partial deprgmentation neluded the pale macular center with one visible 
lal vessel. There wer ever k pigment over a tw disc -chameter area 

Ketmochor fit Whe ve ld woman. had dense, dark brow spots over 
piemented base and tw mall ¢ lar he rrhaves. Left eve, vision was 20/70. The he 
10 degree 

eve. vist w rizontal piement n the upper margm ot 
scar. There w pread ¢ t lal «lestruct similar to tha n the lett eve 
f on ” lar neration. Mrs. A. H. was 70 vears of age. For at least five years ‘er sight had 
een defective. I ! precsure was 140/80 mm. He. Left eve, vision was 3/200 In the macula was a 
ery laree, ‘ t central black ot e-third dis The temporal 
t tive larwe ‘ ca ‘ ‘ | 

7 Vu non ile fi 43 vear-old woma recently noted a loss i sight 
er left eve. The “ 200. The macular region was occumed by urge, round, elevated, ver) 
lark tout wit rregul er and several light-colore spots The f vision was limited 
to the inferior temporal quadrant 

eneration (lune 9, 1941). When A R. was aged 61 vears, a blur « 
lett eve lle wa ve wet tred chabetes und s welt tb | sugar is 
my prale retinal band was to the uter sud the macula with a ‘ 
creased de 

9 Inter t ent n (December 31, 1943). The white band was racted to a wide are outhning 
the al wie taver lar i t black. rounded mass, Not m lurnant 

‘ neration \irs H i 70 ear-old wor n ad blood pressure 721 He 
‘ for caretul mvestiatur nd rather prolonged observation beiore the 
hawt “ vle w mparative certamty Left eve, vision was 8/200, A lark mass extended fron 
le vse the te border the dise and fanned outward be ml the macula. In parts the prement 
wa et letise t | k The macular reg thout two disc diameters, was soft and gray wit ‘ 
ew fie rr ‘ te ral t wit Newt cr tin 1 r the ‘ tral s tin lias 
hanged tin tvea 

11 ular ‘ neration, Mrs. A. the same patient a how n Figure 6 ul vision of 
+ 00 e1 t eve. She ved extensive involveme { the la and the ree s about it lhe 
mse W elevate I pale | e upper portions, there were two brilliant spots Inferiorly, there were 
premented plaque ‘ re feriorly there was a lighter swellit Ihe retinal vessels passed 

12. Macular degeneration uv ’ pe. K. Z. was aged 60 years when first see The blood pressure 
was 214/120 ' Hle and ‘ | sugar 115 m percent. The vis f the right eve was 20/200 
unimproved w $51) evl ax 5 Phe macul rey was lark spot wit 
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Prare 20 (Benets) «alized choroidal vessel 

| ne-hal ysical exam 


fundus 


was norma 

eral smaller 
>? Lett eve lal vessel sclerosis 

was more n gement neat 


the lower 


Chor bserva 


cribed, three 


200), witl 


1720 
= 
imation was 140 He Right eve was 20/20. The 
several veat r the erost the vesse amd a t the ular region 
advanced 1 , extent that at the end of four vears the lesion was more than twice tts former size e ye 
(The three raj ml 5) Illustrate the met! progresstt is the blood pressure rose 
from 194 to 230 mm. He.) aes 
Riwht eve was 10°200 When first seen, the macular region Was a well-circum 
lise-chameter, pole al wit ecks of pigment on the shahtly lepresse tloor 
\per 1271. 142. Ry t eve, n was 3/200. The area of sclerose roidal vessels was ilt st twice 
is laree 
> May 3, 1945. Vision w 2 >. The diseased re nm was more than five dise diameters and so large eee 
that all of t see ingle photograp An absolute central scoton reflected the size ot 
The etteve w sit 
6 Chorvid e (Mav 22. 1947). Another example of bilateral choroidal vessel sclerosis oF 
was the case i Mr el 74 vears, wit svstoh pressure t Hu. Right eve, vision was 
5/200) There wa ra eter. central area of irregular sclerosis of the choroidal vessels wait! 
variable white walls and retinal prement deposits = 
7. October 20. 1947. BR t eve n was 20/200. The scotoma was larger. The regior i sclerosis ee 
had mcreased t vert The rg hetween thre ealt und diseased vessel was clear 
R Retinal detachment, chor Tressel Miss | ed 71 vears id a spontaneous detacl 
ment of the ret nthe tf t eve. The lett eve is remamed un need tor 24 vears, the pet Lot my ae 
observation. Left eve, s a complete Joss of the upper half of the held ot vision 
The lower halt wed at vdvanced wrace sclerosis al vessels as tangled white 
lines amd shary ned redler vith fine piemented plaques The retinal vessels were narrow and thes 
le arty tr iced er t | le 
Chor eros M I. ¢ 1 OO-vear-old man, had bilateral « roidal vessel sclerosis. Left ‘ 
eve, VI “ we dise-diameter, central region showed the retinal vessels 
crossing over the w walle eral vesse 
10. ¢ hor ‘ 1 1 65-vear-old man, had bilates horoidal vessel sclerosis. In the 
lett eve the ! “wa rierices were mall d the vew liahtly re luced u i her retinal 
Aas ected t 1 few black flakes. The clerosis was greatest m the anterior 
tive rine er tie ecpet ! rver. les i! lwed ve 
1] Vacnlar Mi H | was 32 vears ane s ved large 1 acular sear 
t retin t int we irked eT the « vessels and widely distributed piement 
n the fl Right eve \\ witl n 18-deeree central scotoma and tracted visual field 
Her lett eve w rt fine 
12 Chor j | 5-year mat a ulateral macular roidal vessel 
sclerosis. The 1 t eve wed the white scleral base, the ver lara t lal vessels, and prement flakes aa 
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: Poare 21 1 enile macular degeneration (February 20, 141 K., aged 73 vear ad : 
m ystohe pressure t lets He Rielht eve, vision was 5/200. There were several smal lacelike spot 
i exudate to the temporal le ‘ ur dise-diameter pale, elevated, macular area with a Tew streak 
emort ves on the border ‘ t appeared to be a cyst 
2 November 13, 141 T hve ves were very striking. There were remnants on the right of exudate { 
n the temporal side a pale t 
} January 9. 1942. The central area was much flatter with a few ill hemorrhages. Surrounding the : 
entire five dise-ciamete irea wa broad, vellow-eray raised band. The central retinal vessels were : 
irwer 
4. Februar 142. The Hit We and encircled by yroader, sm th, ¢ evated | i 
>. July 27, 1942. The wula was a roug white, shahtly elevated mass in the llow formed by the 
ray hand filtrat 
kelbruar 1942. Left eve. vision was 4 200. A seven dis hameter macular re vas enclosed ma 
reinate- type pear t exudate enter was degenerated w tcew rrhawes nd a broad | 
rwal ter lworcder 
- 7 } } 
4 Novet ‘ Leet eve the macular areca Was tracts a t tires Is hameters wit 
! rt ‘ the retir il vessels 
entle five | R wel 67 vear Was see eve week ter he had 
crys Let eve \ 200) There was a l hameter White flocculent 
ppear int the wular rewwn 
9 Se alas enerat Mrs. ed 71 veurs dl syst pressure of 212 mm. Hg. Left 
eve, \ was 20) A ree nearly circular, several disc-«hameter, wl ellow area occupied the 
" ular re nm wil ew ! rhawes external to the borce 
10. neration. |. H., awed 68 vears ul st the visior is richt eve four vears 
iL There cd lal vessel sclerosis witl tro] sclera shone thr wha four 
Its licat et ‘ rre ar yuament t the lower, outer s le nd a tew chor lal vessels on the floor . 
retinochot Mrs. A. K. P., aged 19 vears, had ngenital syphilis. In the left eve 
i n wa t perception. The fundus was pale wit soft, gray cl 1 in the acular region and many C 
12 dar Mrs. K ged 73 years, had systolic pressure of 156 
able 7 r three months. Right eve ion was 1 200. There was larae 
eve et ‘ rom the ular region with plaques of pigment in the center and mt 
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lal scar and heavy 
10. 1940). Mes SOB 
! thar rex 


chment. Mr 


1939) 
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22 Myope aved 50 vears i 1/200 m the maeht eve \ 
wula hung ver the larwe vessels 
2 Myopw mile wular d neration. Mrs. F. N., aged OO vears Visitor 2? 200 in the right 
eve, with a wh degree of 1 ic astigmmatist \ vertu white pat was between the macula an ‘ 
the cis Relow it w red are larwer thar ne eter lestr om the 
floor of there w vr ilar piementation 
macular deqener mn Mrs. I. S.. 27 vears old. Right eve sion, 2 200. High degree 
vom the itis! \ ree te hor 
§ Sende macular degeneration (Clul 6, ears ad i JW) im the 
raht eve. There wa n irre lar edema n with a U-shaped prementation : 
lanuary ¥, 194] Lhe | ment was less marked but veriving tt uter side were tw flat be rrhawes > 
6. Senile macular degeneration. Mrs. C. R., aged 67 years, had systolic pressure of 276 mm. Hg. Right ; 
eve, Vis was 20,1000 There w wm irrewular, gray, filmy macular area wit crescent of heavy pigment ' 
7. Myof retina, retinal deta. T. U., aged 74 years, had light perception only 
the rieht eve. There w a ver vh degree f myopia with a large cyst to the tempor 1 siete i the 
artly detached retir 
fra fropi Mrs. wed SO years vi nin the lett eve f 1/200, with hig 
yop atest lhere e disc-chameter regu f complete « troy with an are of 
lense 
9. a f fropi Mr wed OO vears vi 1 t perception im the tert eve 
lhere w ree ina wit extensive chor la lestruct nw ch encircled the disc at s 
exte the ‘ ni min r revion 
rents m ti horad (lune \Mrs P.M gel 42 year ul vision of 3/200 
the maht eve, wit istiematism. There were rents im the macular region with one circu ; 
sound hemors 
ll. Mav 11, 1044) The tear were larwer at deeper rriaue vd disap red 
: 
12. Wvyop ” slaw de KOM eed 48 vears. had visio 1/200 in the rieht eve. A laree 
iw lise-chameter, depressed r was present in the macular region, wit rregular, inferior prementatiot 7 
| 
ine 
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lustrate rie the 
n Mrs. M. A, aged 75 years 
lhere was a St ret 
the sal sicle. The 
here very extetisive 
K Wt vears au 
ent ‘is the lett eve 
ar re was a dark spot 
woman, aged 49 
ome Right eve, vis 
te scar with prgment 
rior staphyloma 
M. w 64 vears 
rl wl diffuse cort 
al wit O25 
Mf wel SO vears 
re ilt al ‘ 
lal veu 
» vear previously. The dis 
about the macula wit 
A. ed 58 vears 
« 1; ss and 
acula W dark, one-thiu 
are about the oe and al 
Y-\ear 1 ma 
17.01). sy 
xcavation of the disc W 
( Secluetz) 
(April 6, 1941). Mes, I 
i result of Inlateral 
ere was sharpls utline 
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! that tea W eay 
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ce vcular 
112 68 mir He 
rein of the oval 
early seen and the 
polar degenerath 
4,120 mm. Hy 
spread peripaptllary 
ge below 
ire of 178 mm. Hy 
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o 1 channels were 
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! as matism 
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‘ 
Mrs. aged 32 years, had 
in the right eye with vison 
> 1/30 The tw et ‘ 1. ‘ ree port « The center was elevated, 0.25 
- lise diameter, with a eras ee ton top of a dark-red emorrhage. which was surrounded by ar 
ncoomplete ring. that the border consisted of numerable narrow 
i 2 April 26, 1947. The ter ‘I stage. Vision, 20/200. A black, central scar had a pale border and a : 
rregular outer ring 
Retmochor M aged 5 ears systolic pressure of 212 mm. He. Right eve, vistor : 
was AWM There w “ te scar wit rrewnlar al 
6. Retinochoroiditis. L.. M., aged 50 years, had had poor visie ne year, Right eve, vision was 20/50 
Retu Mi \ \l awed ears, | ul ervent ri t eve tor three ears. wit 
ecrease m \ Kk t eve n was 10; AM A larwe CAN | mented epressed wuilar scar was 
present 
6. Myopia, retmmochor it Mrs G., aged 43 irs 1 hig astivimiatis There ad hee 
if pots before eT? t eve five \ Rig eve 2, AW wil rrect The retu 
) was irregular lepayrmienite vit ray ft area to the upper ter ‘ the macu hi 
ear \ nw 1 AW) w exte roida eT 
Netw hor iif M ‘ year sem tor at te t 25 vear There were sma 
wit i tera Rieht eve vis ‘ 200 lhe lar re nm was white 
ir et r t x rd l rteries t vel 
were very narrow 
9 Senile macular ner n aged 84 vea genera ter lerosis. Hi ion had beet 
r for three wee Lett eve was 4200. There was a ree centr exca n. Intraocular 
pre ie was There was rrewular thot ver a reddis era 15 
hameter are ‘ t ‘ 1 uf the ma i 
10. Retinochor My aged 29 vears, had . 200) in the neht eve. Macular retin 
choroidit wit ‘ ra CAN vrmented center W present 
| 7 
Pregna slap Mr Mob ed 3O vears. lost her whe she was four and on li 
" pregnant. | pre ie rose to 240 mm. Hg. Pregna ert ted. Left eve, vision was 2050 
There was a plete ur star with retmmal eck tton-w exudates, and marked 
7 anwes m the arte 
12 Netw KS ‘ ad vis 20/2 « lett eve. A large scar to the nasal 
ule of the et that w cont lar ¢ 
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25 (Renew ‘generation. Mrs 


tissue age differs ‘ oun r the fundus « 
elderly. A br wl led 


can 


February 
Decem! 

freial hemorr! 


Noven 


plete rit t bloexl 


the macula was less wit 


lema was decreased. Overt super 


uter sie 


Was 


larwe, macula 


} lev! 
caieu 


n (September 6, 1940) DD pressure of 156 


“ unable to read vision was 1/200 


f 1/200 


liameter 
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«aged 50 years, illustrates how the 
anves were similar to those found im the . 
edematous macula 
rounded the gray macula 
19, 1941. The edema large hemorrhage below 
: 
3, 1941. The macular 
iwe 
19, The el macular region a ifwer in Im Hametet snowed 
: ’ is a pale swell wil nare of b Ato the 
6. Tubercular retinochoroiditts (October F., 38 vears we, had had an active pulmonary 
tuberculosis eight vears before. Left eve, 2) 200. The macular reg was grav and elevated, 
: with a broad are ot | d forming its imfteror margin vd 
7. August | 1941, Atter sever recurring hemorrhages, the eve was quiet with a scar 
‘ 
witl i log riter r exte a tew tresh hemorrhages about the center The sar ot 
7 tubercle was between the mterior vesse 
mm. Hye. Vision had been failing for six t 
; \ bright red, deep, flat hemorrhage almost the size of the dise covered the macula ie 
; 9 September 23 1942. The hor lal vessels were visthle u larwe rrewular piemented area about eet 
Sen wlar deger (September 13, 1939). Mrs. A. A, ane veut id vision 
; , in the rieht eve. There were several fleck f bhaxl remote trom the gravis ‘ w macular swelling af 
] 
November 29. 1943. There was less swelling but much greater piementation on a three disc - 
central area 
1? November 20. 1948 There were lespread pigment lequosit lara lepressed le 
4 
: 
psig 
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26 entle macular degeneration (lanuat 14, 1943 Mrs. M_H wed 82 years 
had n ot the t t eve There were several sma emorrhages over vray macular regio : 
with n arked ret al elema 
> Retinitis proliferans (September 16, 1943), There was an extensive gray exudate in a three dis. 
hameter macular ar ! ez nding the drs 
" + Ape 27, 1944. The rkhed rease im the retinal swell was evidenced a great roll above and 
helow the exte i mw the macular res 
i 4 April 27, 1944. The eat swelling had flattened, leaving a large, era val w encircled the dis : 
und extended | ral hameter ral Thu was cor parative clear 
May 16, 1% exudat | rea t te sheet whi was heneat the retinal vessels 
leaving a cireular w “ er the macula 
ular mer wn (Mare s and the prece ne “ Ss “ some ret l 
und cl lal exud tt i p ume luzarre te 
Miss H. C., aged 70 vear ad had poor vision for mine nt Vi tolic pressure was 170 mm. He 
Recently bee ul Rieht eve vision was 20 AM) \ ‘ wular le Was part il 
7. Retomtis pr erans (M 18, 1943). There were sever re emorrhage lose to the superior 
ve ‘ tin lar rewhu l tie ? ia ren ned the same size 
Septet ‘ 17. 14S. The part the mititrat t hest Wa w clear and the rest tit 
wil white, 1 eval eet w extended upward Ix t the superior temporal ver 
9 Tanuary 12. 19H wa izarre-shaped white sear they lar re : 
ust 14, 194 \ 20) The retimitis-pr terat er we three net opennes 
th er tive i ‘ if 
11 mile marcular nerat Mes. E. P. aged 7 years. had noticed that the sight ones ou 
wl heen « vear. Left « vis was 6 20) A crow ee] uneven width encircled 
the m thar t “wa i shehtly elevated. ellow i 25 dise diameters 
There were a few th i ret ‘ com the ipex 
12. Senile macular ene S., awed 82 vears, had systolic pressure He Right eve 
mion Wa Vas large, elevate whit ‘ w mass. The surface was 
puckered el ‘ lhere were a tew hemort wes the fervor border. The lett eve 
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nate 27 (Tienes plete pl pl record re ‘ r devenerat the 
elderly.) 
: 1 Senile macular deaeneration (October 18, 1939). A. S. was 75 years of age when the first photograp 
was taken. Right eve, v 207100 wal n eivht-degree central scoton and a searcely perceptible 
wrayme f the macula 
> March HL ME, The macular area was about one lisc diameter in size, with a cloudyv-gray et losis 
wd. Beneath the superior temporal artery there was i linear exts sation about hi hameter im lengtl 
December 22, 1942 hve that estruct vl increa ed 1 the upper ke there was 
taint \ het rr i e between the | i lt 
February 16, 1444. There was s t shrinking thu acular are nd rease the 
‘ tation, especially near the upper temy ral horder ; 
The macular area Wa t rver. In the center of the primari flected region. there was a fresl 
wular regi 
6 lune 1 r re wis re distinet! ut ed. It as nker and the central het 
rhage wa lahtly larwet 
October 1939 Left eve Wit 3/200). There w nel rre tlarl ley ented are 
the macular re ! at the e of the dise wit ne small hemorr e on its outer border 
8 There wa unt irregular ( haped cl ul hetween the «is | © ure lar memented center. It 
e-third d hameter m wit hevornd the iter mar ft the n ular rea. there were 
everal, sma irregul ranular hemorrhages forming an incomplete ; 
© December 22, 1942. The macular region was [Fd with several small vessels on its surface and ; ‘ 
few irregular fleck ment ab 
Ww ember 1 pigment n the upper borde: tie rea had reas The lower part 
was still the ‘ el tie irface were visible 
11. June 15. 1945. The entire macular rex ‘ tracted with more prementat ; 
12. lune 15, 194 ‘ flat with pigmented top and a vellow-cray se 
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7 
174 
2h l on macular degeneration CApril 26, 1940 Mr E. was first seen whet 
was /6 veat the right eve was A ! the very 
it. 0.75 eter, ut ‘ ! 
> lune 1, 1940) An ar mement was vershacdowe | wr | st dis rameter 
Remote trom the cw narrow streak ot 
The | was the same size but the er Was patest. sn ill emorrhage 
was on the wer rolet 
4 ist ] hve low! was les led all Ait ehine lark rc Was 
trifle wider and ln towal the «chs n irrewular pat ehike ex ate 
August 29, 194% The? ‘ vemnent Was «ce ledly greate alt reen- ut lor, and 
the exudate w ret rue 
6. September 25, 1940. The gray macula was deenled flatter . t with several streak hemor 
rhawes on its maren 
24, 1940. There ‘ tracthat t the ma r are Lhe swe vas more irregular 
i] the surtace w re eve wit everal hemorrhages era cat it. The exudates were less ¢ 
letined 
December 2. 1940) The periet emort we were ery mu t me recent ones were ‘ 
ecidedly larwer 
 lanuar Mh The iat ‘ shrunker nsisted thom separated | at 
rm rue ‘a the piement. The hemorr es were t eT it cor A 
ore la greater riace ‘ ate ted 
1) Mag The ma flatter but the rex t re elevated, 
wul graver. [le ‘ vere large and t re widesprea 
Apri 1942 There wa irke renel meter The | 
12 August 11, 142. The scar was flat and we vit thin prement ] 
The vision was 2 200 
| 
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eves removed 


the routme n IcroscopnK examination of 


for various causes, it is not 


uncommon single or multiple intra 
between the 


\\ he nN 


are undetected ind 


cysts the 


‘ pithe hal 


vallevs 


chary 2. and 3) 


proc 


these cvsts are all, they 


unimportant clinically, but, when large they 


may be climeall demonstrable \rising as 


portion ot the 


corona only involving the 


the manifest 
selves as lest 


Microscopi 


of 
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S CYSTS ¢ 


THE CILIARY BODY 


NEOPLASMS* 
\LD 


REESE, 


pigmented layer of the cihary epi 


thelium but principally of the nonpigmented 


laver. The cyst represents, in fact, a lo thized 


separation of the two epithelial lavers 


s base there is a transition between 


\round it 
the epithelium of the wall and the pigment d 


epithelium, the latter remaimuing virtually 


unchanged. \ evstic adenoma (bemign epi 


cihary body may resemble 


bet ultiple and the process 


confined he corona ciliaris but 


iv involve the same epithelial lavers over 


the periphery of the iris (fig. 4), or over the 


bawdy hy 5) In 


pars plana ot the ir\ 


esions involving the 


v iris, the entire epithelial 
If the pars plana is 


vlo 


wall will | igmented 


involved at instead of 


Orr 
| 
* 
a 
. 
s 
N 
| ( Keese) here sa between tw ‘ ter! esses l e mechal wall the cyst 
mposed Un ented epithelnut is lapsed in preparat Is set lded and Iwing u 
the i ed the root tive ris torward vy the hiltrat ! The 
ws a diffuse active ss history is ay ble re the ical findings 
wall of this type of cyst. which may be fron 
m the Institute « Ophtha the 
teria Hospital t the S5tl 
‘ \ bular 
Society, Phot lune, 140 Normally tiled with a clear fluid, the evsts 
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ris. The cyst 


ind poement 


= 
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ver 
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) ere thie ot the ris at the jute n between the rep 
mse pigmented epithelium w is partial psea m 
‘ wa ris forward. | ha the filtrati Thus 
| 
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| ~ 
| t hetween tw cihary processes The inner wall f the 
(Patient of Dr. R nd Mes 
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Abd 
Fee 
Fie 4 (Reese Div rue ehal « t at the im the iris amd cysts betweet 
the chary process was the lett eve ot a woma ved 63 vears. Bach the if extending tron 
the 5- toe the thw wa lark-brown mass w h appeared to be im the iary The 
inter ier W ewhat re shallow trom the ; t the 4 ] k positt s due to the pre 
' tru n forward eu esion failed to transilbur ate The lesn moulate melaneor = 
the ard ( Patient Dr. Joseph Mandelhaum ) 
| 
; 
A 
aN, 
‘ 
4 
aw 
bin ( \ ‘ the rm ot the 
ented ter the 1 mented epithe t ‘ Vas ret because 
glaucor ‘ iry tiv nirai vel 
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are largely evacuated in the process of pre 
paring sectrons 

It is impossible to estimate the incidence 
of these cysts but in one degree or another 
Rabitsch, 


] ostet 


they appear to be not uncommon 
Ichikawa, 


have reported tinding them comeidentally in 


and Loewenstein and 


eves removed for other purposes 
Histologically 


noted 


their presence has been 


4 times in my collection of slides as a 


coincidental finding in eves removed for a 


causes and otherwist 


vreat variety ol 


normal eves removed for the purpose of m 


suring adequate irradiation of a malignant 


tumor of the sinuses. In addition, 12 clinical 


lesions have been observed which are be 


] } 


leved 


body 


examples ot this tv} f 


Clinical examination of the ciliary 


gonioscope through an operative 
reveal their 


ved by 


Dunnington 


coloboma of the iris may 
} } 


been obser 


pres 


ence, Thev have this meth 


od by Francois* and by In my 


experience they have appeared to be far 


more common both microscopically and clini 
cally than the similar type ot intra epithelial 


evst of the iris which arises im 


the pupillary 


area, supposedly nm a patent marginal 


sinus 


Ropy 


ORIGIN OF THE CYS! 

In the embryonic eye the internal and ex 
ternal layers of the se condary optic vesicle 
are not united but merely lie in apposition, 
and in the postnatal eye the structures de 


rived from these two layers are also in loose 


apposition, In the poste rior portion an ac tual 


separation of the layers gives rise to a de 


tachment of the retina; over the rts and 


ciliarv body such a separation manifests it 


a cyst. The 


because onjunctiva 


Fas a cvst. In the s when the marginal 
sinus remains patent the site of predilection 
is the pupillary area 

Phere is no apparent explanation for the 
occurrence of these cysts. A localized incom 
plete coaptation of the inner and outer layers 
of the secondary optic vesicle may serve as a 
At about 


forerunners of the 


patent space which later enlarges 
the sixth fetal month the 
ciliary processes are seen as ridges or folds 
of the two epithelial layers. Sometimes these 
folds are characterized by a separation of the 
two epithelial layers, particularly at the june 
tion between the iris and the ciliary body. 

It is possible that the intra epithelial cysts 
under discussion are predisposed to occur at 
the base of the iris because, in this transi 
tional area, the 


tendency for the two epi 
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| 6 (Reese \ evst wenoma (benign epithelioma) of the ciliary body resembling a 
7 lesion was not detected clit al Phe eve was ret oved i | 
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nslucent cysts can be seen between tl ihary processes 


through at rative coloboma. An iridect 


f Dr. |. H. Dunmington.) 


thelial lavers to separate is carried over from 
fetal lite 


in that it fails to account for the impetus to 


This explanation seems inadequate 


evst tormation 

As previously stated. the evsts occur not 
only m ipparently normal eves but m eves 
exhibiting a great variety of pathologic con 


litions. and there are no indteations that 


thev are related to the pathologn process tor 
which the eves have been enucleated 

Greeft® described the blebs occurring in 
the ciliary body of rabbits due to the separa 
tion of the epithelial lavers from the stroma 
ibbit’s eve is enucleated 10 minutes 
paracentesis of the interim. chamber, 


a hyperemia of the ciliary 
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ty | i 
( Rees . 
yomoscope 
(Patient 
oe 
p 
e 
pe 
> 
t tt hetweer liar processes and t at the 
| tte yet mposed entire! ente ef thehu n the cyst 
ot thee ev ' 
t ] st not detected chim 
mf ‘ ha ated) epi Cilia ellis hese is were t 
space are s ‘ i i 
rem ima nant melanoma of the chor 
vy The eve was re ve gnant 


body and a detachment of both layers of the 


ciliary epithelium. In this way, cysts filled 


with an eosin-staining fluid are formed be 
This 


lesion was interpreted as a proof of the 


tween the stroma and the epithelium 


secretory function of the ciliary body 


The evsts under discussion in the present 
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1. The periphery of the iris may be pushed 
forward so that a distinct localized narrow 
ing or obliteration of the angle may be ob 
served (figs. 1, 2, 8, and 9). This process 
may even embarrass the filtration angle suf 
ficiently to produce glaucoma, as illustrated 


Wintersteiner’ and 


in cases reported by 


the lens, the z Posterior to the 


a period of two years at 


Rolett. ) 


(iver 1 three 


Daniel 


paper between the nonpigmented and 
the pigmented epithelial layers of the ciliary 
the 


body and not between the layers of 


stroma, and it 


cihars 


epithelium and the 


seems highly improbable that they are related 


lo Gsreett's blebs or to the production ot 


aqueous by the ciliary body 


CLINICAL SIGNIFICANCE AND 


DIFFERENTIAL DIAGNOSIS 


When these ciliary body cysts are small, 
When they 


are large, however, they may manifest them 


thev have no clinical significance 


selves in a number of ways: 


Fig. 9 (Reese In the right eve ta in, aged 
t touching the poster r surtace i the cornea The 
pe. The lesion transilluminates light well 
posterior t the iris at the site where the 


iris is pushed forward. Over the area 
cvst, several ciliary 


onths’ observatior 


35 vears, the iris bulges forward almost to the port 
wnele is greatly narrowed but could be seen with a 
Through a dilated pupil, a globular cyst can be seen 


where the cyst indents 
processes can be sect magnified 


the lesion has not changed. (Patient ot Ir 


Pagenstecher.” In Page nstecher’s case, the 
author observed the development of the cyst 
over a six-month period; the glaucoma pro 
duced was transitory 

2. The cyst may push the anterior surface 
of the iris against the posterior surface of 
the cornea and, when this occurs, the friction 
of the stroma against the cornea 


Iris may 


incite proliferation and pigment changes 
highly suggestive of a me lanoma 

Such a sequence occurred, in my opinion, 
in the case described by Meek" (fig. 8). Al 
though this case was reported as a melanoma 


of the ciliary body and iris, the author stated 


SS 
of 
& 
i 


if und 


as been noted. ( Patier 


trans] icrently extet 


led 
months of Dr. |. H. Dunnit 


| 
< 
} 
; Fie 10 (Reese). During a routine eye examination of a girl, age 16 years, a sma ma of the rae 
lens was noted in the right eve at the 7 clock positiont Phrowg puy ‘ he seen that 
over the bend was responsible tor the lens cha eI tie eve W e the lesion 
was beme bserved, me tret i the cyst was ted Lhere sere a ‘ us changes 
the lens coloboma, The eve as heen observed at vearly mtervals t ur vears and ve 
of Dr. Arthur Yudkin.) 
; 
ag 
4 
: 
» 
\ 
: 
~ 
> 
Fie 11 (Reese). A spontaneous cyst m the periphery of the iris \ n, aged 43 vears ted the ae 
An ex nation at this time showed vet 30 bw 151 cvst was 
< 
1 through the ints stroma The vst enlarge 1 ver the succee ling five 
gton.) 
| 
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that there was a difference of opinion as to 
the true nature of the lesion. I have had an 
opportunity to study sections of Meek’s case 


and believe it to be primarily a cyst of the 


ciliary body with secondary iris changes, that 


is, an example of the type of cyst discussed 
in this paper. 

3. The cyst may extend along the pos- 
terior surface of the iris | fig 4) and is then 
most likely to simulate a melanoma because 
the cyst wall, composed as it is of pigmented 
epithelium, interferes with the transillumina- 
tion of light and gives the lesion an especially 
dark color which may be noted in the pupil 
lary area. 

Important differentiating points in cases 
involving the iris are that the cyst protrudes 
from the posterior surface of the iris in the 
is smooth, and 
When it 


site in the corona ciliaris ( figs, Y and 10), it 


periphery, may be slightly 


tremulous. arises from its usual 
has a smooth surface, a dark color (princi 
pally by virtue of its inaccessible location), 
transilluminates light, may be tremulous, and 
may indent the lens with or without sec 
ondary localized cataractous changes. 

A bright focal light thrown on the lesion 
may penetrate the cyst sufficiently to give a 
reddish reflex from the underlying uvea and 
may reveal magnified ciliary processes pos 
terior to the cyst (fig. 9). Because of the 
clear fluid content and the lack of pigment 
in the epithelium composing the cyst wall 
facing the posterior chamber, transillumi 
nated light may have a refractile quality 
which accentuates the cyst. This is in direct 
contrast to what occurs in the case of a 
melanoma. 

There is a type of translucent cyst which 
may occur in the periphery of the tris and 


produce a lesion simulating an iridodialysis 
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Elschnig’® and Villard"' have described this 
lesion, and Dunnington’® has had a case 
under observation (fig. 11). All three lesions 
were surprisingly similar in clinical appear- 
ance, I suspect them to be cysts of the type 
discussed in this report but there is reason 
for doubt in the fact that tissue excised from 
the wall of Dunnington’s case revealed an 
epithelial lining unlike the epithelium of the 
ciliary body. It was a stratified cuboidal 
epithelium more like that of the conjunctiva, 
although there was no history of operation 
or injury. In both Elschnig’s and Dunning 
ton’s cases there were recurrences following 
excision of the cyst wall. 

In most of the cases observed by me, there 
has been no appreciable enlargement of the 
cyst over a period of years and the lesion has 
been considered significant only insofar as 
it could be confused with a neoplasm or 
could produce glaucoma. In its usual location 
in the ciliary body, the cyst can hardly be 
excised without irreparable damage to the 
eye but, if it involves the iris predominantly, 
excision may be feasible. No surgical pro- 
cedure is indicated, however, unless de 
manded by diagnostic necessity or unless the 
integrity of the eye is jeopardized by pro 
gression of the lesion. Irradiation has never 


been tried, 


SUMMARY 


\ not 


intra-epithelial cyst of the ciliary body is 


uncommon type of spontaneous 
discussed. The lesion may be restricted to 
the ciliary body or it may be so extensive as 
to involve the iris, From a clinical stand- 
point, it may then manifest itself as an iris 
lesion, may be confused with a neoplasm, and 
may produce glaucoma. 


635 West 165th Street (32). 
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THE VISION OF ADOLES‘ ENT BOYS* 


E. 


SLOANE,’ 


M.D. 


Boston, Massachusetts 
AND 
]. Rosweit acHer,? M.D 


Viddletown, Connecticut 


Ltoth school’ * and industry’’* have, within 
become increasingly 


testing 


the past few years, 
aware of the importance of vision 
and consequently several screening devices* 
have been developed, The purpose of these 
screening devices 1s to select those persons 
whose vision requires professional eye care; 
the value of such a device ts appraised on the 
hasis of its ability to pick out all those who 


really need this extra examination without 
needlessly referring many others. 
Recently studies ot the relative efficiency 


of several screening devices have been un- 


dertaken.* One part of the general problem 
of developing good screening methods is the 
determination of the ranges of visual data 
which one finds when an unselected group 1s 
examined, A study of such data will assist in 
determining what should be accepted as the 


normal limits for any given test and will also 


*From the Department ot Health, Phillips 
\cademy, Andover, Massachusetts This study was 
aided by a grant trom The Grant Foundation, In 

t Director, Department of Refraction, Massa 
chusetts Eve and Ear Infirmary 


College physician, Wesleyan University 


permit an advance estimate of what the ex- 
amination of any group is likely to reveal. 

It is 
high frequency of any particular finding does 


to be remembered, however, that a 


not necessarily indicate that it is the optimum 
condition : naked vision of 20/20 occurs in a 
much higher percentage of adolescents than 
does any other figure, but this is not incon- 
trovertible evidence per se that 20/20 vision 


is optimal or necessary tor all persons. 


Metnop 

This paper presents data obtained at the 
screening eye examinations of 1,129 differ- 
ent adolescent males ranging in age from 13 
to 19 years. None of these individuals was 
included in a previous report® so the data in 
that report may suitably be compared with 
the present findings. All the data were ob- 
tained over a three-year period at the time of 
the annual health examination of students at 
a preparatory school. The same technician 
did all these screening tesis, and all were 
carried out using a modification of the Mas 
sachusetts Vision Test.? The efficiency of 


this screening device has previously been 


discussed ** and will be the subject of a 
future report."* The slight variation in visual 
acuity which is found at each age in the 13- 
to 19-year period’*** makes the division 
of these data into separate age groups un- 
necessary. In the Massachusetts Vision Test 
a cyclopegic is not used. 
RESULTS AND COMMENTS 

VISUAL ACUITY 

Visual acuity was determined without 
glasses if these were worn, A properly il- 
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TABLE 1 


eyes are used together to read the chart. 

On the basis of referring for a further ex- 
amination all those who had less than 20/25 
vision in one eye, about 30 percent of the 
group described in Table 1 would have been 
selected; if the basis were less than 20/25 
vision in both eyes, 26 percent would be re- 
ferred; if only those whose vision was less 
than 20/30 in one or 20/30 in both eyes were 
considered, about 25 and 21 percent respec- 
tively would be referred. It is to be remem- 
bered that 350 members of this group (31 


VISUAL ACUITY WITHOUT GLASSES 


OLD. 
Number of Percent of 
Cases Cases 


20/ 20 O81 60.3 
20/ 25 92 8.2 
20/ 30 54 4.8 
20/ 40 45 4.0 
20/ 5O 32 3.0 
20/ 70 36 3.2 
20/100 57 5.0 
20/200 83 7.3 
20/200 plus 48 4.2 
Eye absent 1 0.09 
Total 1,129 100.09 


luminated American Optical Company chart 
No, 1,930 at 20 feet from the subject was 
used. More than two errors in the 20/20, 
20/25, and 20/30 lines and more than one 
error in the 20/40, 20/50, and 20/70 lines 
was considered a failure of that line. 

Table 1 indicates that 72.0 percent of this 
group had 20/20 binocular vision. This fig- 
ure is similar (76.5 percent) to that obtained 
with the same test upon a different group 
ot 797 boys® and to that reported (80.06 per- 
cent) on a group of 715 boys;* and similar 
to that of Collins and Britten’ who found 69 
percent of boys in the 13- through 16-year 
period to have 20/20 vision or better in both 
eyes. The lower figure for the last group can 
be explained on the basis of its referring to 
20/20 vision in each eye, while the other 
reports refer to 20/20 vision when both 


1,129 different male adolescents ranging from 13 to 19 years of age 


Number of Percent of 


OS. 


Number of Percent of 
Cases Cases Cases Cases 


72 64.1 8il 72.0 
79 7.0 50 4.4 
37 3.3 25 2.2 
38 3.3 37 3.3 
33 3.0 36 3.2 
41 3.6 2.6 
43 $8 44 3.9 
87 7.7 65 5.8 
47 4.2 30 2.6 
0 0 1 0.09 
1,129 100.0 1,129 100 .09 


percent) already had glasses; only 19 boys 
out of the 1,129 failed the plus-1.50 test so 
we may assume that the majority who were 
wearing glasses were doing so because of 
myopia or astigmatism. With this in mind, a 
referral figure of 30 percent does not seem 
excessive, 

It is generally believed that the visual 
acuity rating obtained in a school vision-test 
ing program tends to be lower than that sub 
sequently found by the eye specialist. This 
is probably due to the poorer illumination of 
the school charts, the poorer condition of the 
school charts, the fact that the school ex- 
aminer is more pressed for time and also 
tends to give a line-lower rating in case of 
any doubt than does the specialist. 

These factors did not operate in a signifi- 
cant degree in the testing described here and, 
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therefore, it is possible that a considerably 
higher percentage of these students would 
have failed the 20/30 line had the tests been 
done in the usual sort of school situation. If 
this is true, it might be well to consider fail- 
ure of the 20/40 line the proper level for 
referral in school screening test rather than 
the 20/30 line ; on this basis about 18 percent 
would be referred. 


HYPERMETROPIA 

The presence of hypermetropia was de- 
termined by instructing the examinee to at 
tempt to read the 20/20 line on the Snellen 
chart through a pair of plus 1.5D. sph. 
Ability to read this line with either or both 
eyes was scored as a failure. 

In a previous study of 797 boys® there 
were 518 who did not wear glasses; 36 of 
these (6.9 percent) had 20/20 vision in one 
or both eyes through plus 1.5D. sph. and were 
therefore rated as failing the test for hyper 
metropia. 

Another group," similarly tested, showed 
that 10 percent of 466 boys who did not 
have glasses failed this test. The significance 
of the data relating to this group is no more 
than an indication of the number of failures 
this test may produce when members of this 
age group and socio-economic level are ex 

TABLE 2 
DistRIBUTION OF HYPERPHORIA MEASUREMENTS 


Glasses were worn by the 350 individuals 
who owned them 


Number 

I ested 
without 
Glasses 


Number 
Tested 
with 

(lasses 


Total 
Number 


Tested 


Prism 
Diopters 


Right hyper phoria 
5 


! 
; 

Left hyper phoria 


1 
Unable to do 
Orthophoria 


Total 
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amined. There were only about two percent 
of the 779 who did not have glasses who 
failed this test. A considerable number 
of the 350 who already had glasses un- 
doubtedly had hypermetropia, but these data 
do not permit an estimate of what that num- 
ber might be. In a similar series 16 out of 62 
boys who were wearing glasses at the time 
of their first screening examination were 
known to be wearing them because of hyper- 
opia, hypermetropic astigmatism, and so 
forth. On the that small 
one might expect to find that about 25 per 


basis of series, 
cent of such a group wear glasses because of 
some type to hypermetropia. 

Measurements for heterophoria (distant) 
were determined at 20 feet. The subject 
viewed letters and numbers which formed 
a Maddox cross and a one centimeter light 
through spectacles in one pair of which a red 
multiple Maddox rod was mounted horizont- 
ally for the right eye and in the other pair of 
which a red multiple Maddox rod was 
mounted vertically for the right eye.* The 
examinee wore his own glasses under these 


spectacles if he had glasses. 


HYPERPHORIA 


Table 2 gives the distribution of Maddox- 
rod measurements. Five boys were unable to 
give a response which could be interpreted 
and 19 (1.69 percent) had more than one 
prism diopter of hyperphoria. These figures 
are similar to those in two other surveys** 
utilizing the same test, which reported more 
than one prism diopter of hyperphoria in 1.5 
percent out of 797 boys in one group, and 
2.5 percent in the other group of 715 boys. 


ESOPHORIA—-EXOPHORIA (DISTANCE) 


Only 1.2 percent of this group were found 
to have more than six prism diopters of 
esophoria (distance) with the Maddox-rod 
test; 1.9 percent had more than four prism 
diopters of exophoria (table 3). This total 
of 3.1 percent having an excess of the stand- 
ards® set for esophoria and exophoria (dis- 
tance) is similar to the finding of 3.1 per- 
cent and 5.7 percent in two other groups.** 


; 

1 2 
1 ; 
1s 37 

5 2 1 ; 

4 0 0 0 
; 0 1 1 
4 ; ; 6 
7 15 22 
; ? 5 

738 1.046 

779 350 1.120 
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In a study" of 100 candidates for submarine 
school, two individuals were found to have 
more than six diopters of esophoria and one 
had more than four diopters exophoria (dis- 
tance). A phorometer with Risley prisms 
and Maddox rods was used and a one-centi- 
meter light was viewed without glasses ~ 20 
feet. 


EsopHoriA—-EXOPHORIA ( NEAR) 


Heterophoria for near vision was meas- 
ured by use of a calibrated card held at 16 
inches and viewed through 3.0D. prisms 
mounted base-up for the right eye and base- 
down for the left eye.® 

A total of 22 (two percent of the group) 
boys failed to meet the standards set for this 
test; about 0.5 percent of the 1,129 boys in 
this group were found to have more than six 
diopters of esophoria (near) and 1.5 per- 
cent to have more than eight diopters exo- 
phoria, near (table 4). Twenty out of 797 


TABLE 3 
DISTRIBUTION OF ESOPHORIA AND EXOPHORIA 
MEASUREMENTS AT DISTANCE 
Glasses were worn by the 350 individuals 
who owned them 


TABLE 4 
DISTRIBUTION OF ESOPHORIA AND EXOPHORIA 
MEASUREMENTS (NEAR) 
Glasses were worn by the 350 individuals 
who owned them 


Number 
Tested 
with 
Glasses 


Number 
Tested 
without 


Total 
Number 
Tested 


Prism 
Diopters 


Esophoria 


112 
51 
19 
18 
11 

3 


wwe OSS NO 


13 plus 
Exophoria 


ow 


13 plus 
Unable to do 


Prism 
I iopter s 


Number 
Tested 

without 
Glasses 


Number 
Tested 
with 

Glasses 


Potal 
Number 
Tested 


Orthophoria 


Total 


Esophoria 


t 


9 
10 or more 


Exophoria 


~ 


> <5 


wee 


9 

10 of more 
Unable to do 
Orthophoria 


w 


x 


ow 
Al 
~ 


Total 


boys in another group (2.5 percent) tested 
in the same manner® had more than six di 
opters esophoria or more than eight diopters 
exophoria; in another similar survey’ of 
715 boys, 2 7 percent exceeded those degrees 
of heterophoria. In the study of submarine 
candidates,"* the subject’s gaze was directed 
at the light bulb of an ophthalmoscope fixed 
at eye level at 13-inches distance and at 
tached to a phorometer. 

With these three methods, and a re-test of 
each, the number exceeding six diopters of 
esophoria varied from zero to three percent 
and those exceeding eight diopters exophoria 
varied from 15 to 34 percent. The variability 
of heterophoria tests both in amount and kind 
is well known; that these data show as 
much similarity as they do (except in the 
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instance of the submarine candidates’ exo 
phoria at near) is surprising and suggests 
that the results are reasonably reliable. 

The desirability of including tests for 
heterophoria has been reported’. In that 
survey, 25 boys out of a group of 518 who 
did not have glasses failed these tests but 
passed the tests for visual acuity and hyper 
metropia. 

SUMMARY 

1. One obstacle in the development and 
use of proper visual-screening tests in 
schools and industry has been the difficulty 
of determining normal (or, better, optimal) 
limits for the findings cach test produces. 
This report provides the distribution of vari- 
ous test results at the vision examination of 
1,129 boys ranging in age from 13 to 19 
years. The vision examination was part of 
these adolescents’ annual health examination 
and the screening method used was a modi- 
fication of the 

2. About 72 percent of this group had 


Massachusetts Vision Test. 


20/20 naked binocular vision. 
3. If the basis for referral was set at fail- 
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Evér since a serious study of binocular 
coordination was launched by Donders, the 
emphasis in the study of that subject has 
been upon the anatomic factors and upon the 
end results of the coordinated movements. 
Little has been done, for example, in work- 
ing out the physiologic and psychologic 
processes which are the fundamental factors 
in most orthoptic procedures. In this essay 
I shall present a consideration of binocular 
coordination from the viewpoint of the re 
flex arcs or stimulus-response mechanisms 
which are involved. 

In spite of the very considerable increase 
in our knowledge of the anatomy of the 
nervous system and of the details of struc- 
ture of the extraocular muscles, we have not 
yet reached the point where that knowledge 
can be used practically in the solution of the 
problems of binocular incoordination, except 
where surgery substitutes an anatomic ab 
normality for a physiologic dysfunction. 
This discussion is not concerned with these 
latter cases. 

i:very movement of the body, and, for 
every thought process, is the 
transmitted 


that matter, 


result of a suitable stimulus 
through many synapses and interconnecting 
neurons, and culminating, respectively, in 
muscular movement or in a concept, or both. 
In the responses of accommodation and con- 
vergence, which are essentially muscular re- 
sponses to contractile innervation which, in 
turn, must be the result of the operation of 
adequate reflex arcs, we may inquire what 
are the primary stimuli which initiate these 
reactions. 

Most of our present-day terminology is 


based entirely upon the response itself and 


Ophthalmology, 
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does not consider the stimulus which pro 
duces it. For example, we might consider 
the concept of convergence insufficiency, 
which is based entirely upon the relationship 
between the kind and amount of heteropho 
ria present during fixation for distance and 
that found when the fixation object is at a 
near point. 

Experience demonstrated, however, that 
“convergence insufficiency” is not always an 
insufficiency, and the further concept of the 
convergence near point had to be introduced 
It is not at all uncommon to find a case of 
so-called insufficiency which 
has a convergence near point of four cen 
timeters. Evidently no actual lack of con 


convergence 


vergence is present in such a case. 

The concept of convergence excess may be 
questioned on similar grounds, as can also 
the other two possible deficiencies which 
may be present in this system of classifica- 
tion, divergence excess and divergence in- 
sufficiency. Such a classification, although 
widely used, is adequate neither for descrip- 
tive purposes nor as a basis for the applica- 
tion of suitable corrective therapy. Let us 
consider the abnormalities described by the 
above terms in the light of the deficiencies 
in the stimulus-response mechanisms which 
produce them. 

Faulty binocular coordination, manifested 
by an abnormal position of the visual axes 
of the two eyes or by a compensated tend- 
ency toward actual malposition of the axes, 
has been a major concern of ophthalmolo- 
gists for many years. While the basic reason 
for its existence may be uncertain in many 
cases, it is widely appreciated, however, that 
actual anatomic anomalies, such as faulty 
insertion or improper length of the indi- 
vidual muscle, are met with very rarely, and 
that the usual basis of nonparalytic faulty 
binocular coordination is innervational. 

Long before much was known about 
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muscle tonus, the basic position of the 
visual axes, when binocular vision was 
abolished and accommodation eliminated, 
was described as the tonic position of the 
eyes, and any deviation from parallelism 
under such conditions was designated as 
positive or negative tonic convergence 

Sheard," in 1917, presented a summation 
of previous work in this field, together with 
the results of his own experiments, and 
demonstrated that heteronomous or non 
conjugate lateral movements of the eyes, 
constituting what is usually designated as 
either convergence or divergence, are, in 
nonparalytic cases, the result of certain ini 
tial stimuli, for which the vergence move 
ment is the response. If this concept is ap 
plied to all vergence reactions, it should be 
possible to determine the sources of the 
stimuli which would produce such action 

In later years, Chavasse*® has added much 
to these concepts and has been imstrume ntal, 
through his revision of Worth’s text, in 
modifying much of the ophthalmic thought 
in this field 

I* have continued and amplified this view 
point, as it seemed to offer a more practical 
way to approach the immediate problems of 
heterophoria and heterotropia than that 
afforded at present by neuro-anatomic and 
neuro-physiologic methods 

Sheard* considered that the vergence re 
flexes were three in number; those due, re 
spectively, to (1) the normal tonic innerva 
tion from the tonic centers in the brain stem ; 
(2) to the influence of the fusion mecha 
nisms as a result of the desire for single 
binocular vision; and (3) to the action of 
accommodation, These were designated the 
tonic vergence reflex, fusional vergence, and 
accommodative convergence, respectively. 

Subsequent work has demonstrated the 
existence of a fourth reflex in convergence, 
that which is stimulated by the sense of 
nearness of the object of regard, the so 
called proximal convergence reflex. It has 


been found possible to classify all binocular 


abnormalities in terms of a faulty function 


ing of one of these four fundamental stimu 


lus- response mechanisms. 


TONIC VERGENCH 


It is well known that the extraocular 
muscles, like all other muscles of the body, 
have a relatively small, but constant, tension 
which is the result of an ever-present con 
tractile innervation from the subcortical 
tonic center. The tone of a muscle, as mani 
fested by its constant tension, is apparently 
quite independent of its position or degree of 
contraction, provided there is no change in 
its load, and the extraocular muscles seem to 
form no exception to this general rule. They 
are anatomically quite powerful when com 
pared with the actual force needed to move 
the eve 

Ocular movements are ordinarily quite 
precise, the accuracy required in fixation de 
manding a very fine degree of control of the 
innervation to the muscles, and this can be 
accomplished only if the tonic innervation 1s 
distributed efficiently to each of the six 
muscles of the eve The precise mechanism 
of this distribution is not well known, but 
the work of Sherrington® and his many suc 
cessors has shown, rather conclusively, that 
the distribution of motor stimuli to the 
extraocular muscles, in an ocular system 
without anatomic or pathologic deficiencies, 
is according to the principles of reciprocal 
innervation and inhibition. 

In binocular coordination, a somewhat 
higher and more complex association is that 
between the individual reciprocal innervation 
svstems of the two eves, and the net result, 
as manifested by the angular relationship 
between the visual axes of the two eyes, is 
designated the tonic vergence when all 
sources of innervation, other than those 
modifying the basic tone of the muscles, are 
eliminated 

lonic vergence may be defined, therefore, 
as that angular relationship of the two visual 


axes which 


s present when the only source 
of innervation to the extraocular muscles is 
the tonic center, unmodified by accommoda 


F 
: 
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tional, fusional, or proximal stimuli. It is 
that heterophoric or constant heterotropic 


condition found by subjective dissociation 
tests or objective cover tests during fixation 
at distance, with accommodation suppressed. 
vergence, however, is not a simple 


Adler,* in a 


cussed the several reflex sources of modifica 


Tonk 


entity. recent paper, has dis 


tion of the tone of the extraocular muscles, 


and has shown that the principal ones are: 


Stretch reflexes 


(b) otolith reflexes 


1 Static reflexes (a) 
from neck muscles; 


2. Statokinetic re (a) Semicircular 


peres 


} 


canals (in movement); (b) specialized pro 


prioceptive sense of ocular muscles 
To these I should like to 


cerned with bmocular vision 
3. Visual fixation reflexes: (a) Conjugate 


those con 


movements; (b) vergence movements. 

4. Association reflexes: (a) Accommoda- 
tive; (b) proximal. 

The modifications in tone discussed by 
Adler are mainly those concerned with main- 
taining accurate and efficient associated 
movements of the eyes. They are concerned 
with modifications in the level of tone of the 
various muscles in order to produce move- 
ment but, after the necessary movements for 
fixation have been accomplished, the actual 
tonic innervation to the muscle in its new 
if at all, 


from that which was present in the original 


position probably differs but little, 


position, if the movement has been within 
35 degrees from the primary “eyes front” 
position. Movements of greater extent prob 
ably result in “loading” one or more of the 
extraocular muscles because of the beginning 
resistance of the orbital structures to further 
turning of the eye. 

It is necessary to keep in mind that an ac 
curate determination of heterophoria is not 
possible unless all the primary sources of 
tone are present and functioning. If, either 
intentionally or unintentionally, afferent im- 
pulses are prevented from exerting their 
full influence in the integrative process in the 
tonic center, the resultant heterophoria will 
differ to a greater or lesser extent from that 
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which would be present if the influence of 
all of the stimulus sources were properly 
represented, This is the Gestalt principle and 
means, in effect, that, if a reflex situation is 
broken up into its component parts, the re- 
flex is no longer a unit and the sum of its 
parts no longer equals the whole. 

Applied to the tonic vergence procedures 
ind findings, the foregoing would suggest 
that the heterophoric values found during 


any type of test procedure are fundamentally 


inaccurate in that one of the major sources 
of tone, the fusional mechanism, is not effec- 
tive because of the fusional dissociation 
necessary for the measurement. Apparently, 
however, some time is required for the ab 
sence of this factor to have its full effect, 
and the progressive nature of the process is 
probably best demonstrated in the subjective 
screen parallax test, where it may take 15 
or 20 minutes, in some instances, for the 
heterophoria finally to settle down to a value 
which differs perhaps several prism dioptries 
from that found at the beginning of the test. 
this very 
well with his experiments upon prolonged 
occlusion. That the final heterophoria in 
most of his cases differed markedly from 


Marlow’ demonstrates factor 


that originally found before the occlusion 
process is only to be expected when inter- 
preted in the light of the Gestalt principle, 
inasmuch as he had eliminated for a con- 
siderable time one of the original sources of 
tone. 

From the clinical standpoint, therefore, 
the results of the heterophoria tests prob- 
ably best demonstrate the actual values when 
the tests are carried through as rapidly as 
possible, 

Where no anatomic abnormality, paralysis, 
or paresis of the individual muscles exist 
(and this includes all orthophoric, all hetero 
phoric, and most heterotropic cases ), binocu- 
lar imbalances probably are due entirely to 
faulty tonic innervation or to the lack of a 
suitable modification of the basic tonic re- 
ciprocal innervation by fusional, accommo- 
dational, or proximal stimuli. 
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While experimental work with animals is 
possible and informative in the study of 
reciprocal innervation of single eyes, it is not 
helpful, for the most part, in the study of 
binocular incoordinations, first, because few 
animals have binocular vision even approach- 
ing the human type, and, second, because 
subjective reports are necessary to establish 
visual achievement and the presence or ab- 
sence of single binocular vision, 


STUDIES OF INDIVIDUALS 


Either statistical intensive 
studies of 


types of research useful in this field. An 


surveys or 


individuals, then, must be the 
example of the first type of approach is 
that described in the following paragraphs: 

In order to study the effect of modifying 
the reciprocal innervation of the extraocular 
muscles with different degrees of contraction 
of each of them, 500 subjects were tested, 
of whom about one half were college and 
medical students, and the balance a non 
selected group of clinic and private pa- 
tients. Each of the subjects had been re 
fracted within the previous year and wore a 
suitable lens correction, if needed, thus re- 


ducing any accommodational factors to a 
minimum. 
The ocular motility of each subject was 


by the 


observed use of the alternate screen 
test in each of the six cardinal positions. Only 
those subjects were utilized who had binocu 
lar vision and exhibited no individual muscle 
weakness. Each subject was then examined 
with the aid of a phorometer, utilizing, as an 
object, a single 6/30 illuminated test letter at 
six meters. The lateral binocular balance was 
ascertained by the use of a 6* dissociating 
prism base-down over the right eye, and the 
lining up of the diplopic images by means of 
a base-in or base-out rotary prism over the 
other eve 

The phorometer was so arranged that the 
lateral hete rophoria, or lack of it, could be 
ascertained in the “eyes front” position, and 
then with the head turned to the right 30°, to 
the left 30°, up Ae The 


and down 30 
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accuracy of the head position was assured 
by the use of a wooden 30-degree triangle, 
one side of which was aligned along the 
plane of the lenses, and the other along the 
line joining the apices of the corneas of the 
two eyes. 

In this whole series of subjects there were 
only three who showed more than 2 of 
variation in any of the five head positions, 
despite the fact that in each of these positions 
each of the 12 extraocular muscles was in a 
different state of contraction or extension. 

In general, the results of this simple ex 
periment tend, along with the previous work 
already summarized, to demonstrate that 
tonic innervation to the extraocular muscles 
is distributed in each eye according to the 
principles of reciprocal innervation, and, 
further, that there is a central subcortical 
control of the two individual reciprocal sys 
tems which keeps the relationship of the vis- 
ual axes practically constant for positions of 
the eye which do not exceed the limits of easy 
rotatability. This is, of course, the general 
principle of comitant movement of the eyes. 

In addition to these experimental observa- 
tions, I have observed many clinical cases, 
over periods up to 20 years, and have been 
impressed by the fact that the tonic-vergence 
(heterophoria) values for distance tend to 
change but little in the average individual 
during the two or three years elapsing be- 
tween routine refractions, Any substantial 
change generally indicated the development 
of a single muscle weakness, which could 
usually be demonstrated by a screen test in 
the cardinal positions. 

In the course of the experiments described 
in this paper, the variability of the results 
was affected in some cases when different 
stimulus conditions were used. This, how 
ever, should be expected, as in any expert- 
involving stimulus-response 


mental work 


mechanisms, a variation of the stimulus con 
ditions usually will produce some change in 
the response, This factor was recognized in 
the work with tonic vergence, and the differ- 


ence between the results of the two general 
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types of dissociation were tabulated. 

Dissociation of fusional effort in binocular 
vision may be obtained either by placing the 
retinal image of one eye beyond the range 
of fusional correction, as had been done in 
the experiment above, or by altering the 
form and color of the two images, thus mak- 
ing them entirely dissimilar, as is the case 
when a multiple Maddox rod is placed over 
one eye and a red glass over the other. A 
careful comparison of the two methods made 
during the course of this experiment, how- 
ever, revealed only minor, and statistically 
nonsignificant, differences if accommoda- 
tional and proximal stimuli were ruled out. 

Of those which showed some variation, it 
is noteworthy that it was toward the esoph- 
oric condition when the Maddox rod and red 
light were used for dissociation. This sug- 
gests that the relative indistinctness of the 
small test light, as modified by these ap- 
pliances, served as a stimulus for accommo- 
dation in these few cases, 

Summing up the general subject of tonic 
vergence, it would seem that (1) regardless 
of the many sources of the stimuli affecting 
the tonic innervation of the extraocular 
muscles, the latter seems to be quite con- 
stant for different positions of the eyes with 
when the 
and not under the in- 


distance fixation, individual is 
awake and conscious, 
fluence of alcohol or drugs ; and (2) that it 
varies very little from time to time, provided 


accommodational influences are eliminated. 


FUSIONAL VERGENCI 


So far, only those factors which are opera- 
tive in the purely associated movements of 
the eyes have been considered. When the 
fixation point is within infinity, however, the 
visual axes must converge in order that the 
images of the object of regard will remain 
upon the two maculas. Such movements are 
accomplished by heteronomous movements 
of the eyes on the lateral plane, which can be 
considered as convergent or relative diver 
gent movements resulting from modifications 
in the distribution of tonic reciprocal in- 
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nervation to the 12 extraocular muscles con- 
cerned, This modification of basic innerva- 
tional distribution seems to be accomplished 
by stimuli arising from the fusional, accom- 
modational, and proximal sources, 

Fusion is properly considered to be not 
only the anatomic and physiologic arrange- 
ment which permits the superimposition in 
the visual cortex of the sensory impulses 
arising in the two retinas, thus making pos- 
sible single binocular vision and stereopsis, 
but also as the stimulus-response mechanism 
whose duty it is to keep the object of regard 
on the proper corresponding retinal points by 
means of reflex control of the extraocular 
muscles. 

The first function of fusion, as outlined 
above, is concerned entirely with sensory 
perception and is that which should properly 
be designated as fusion. The second function 
of the fusion mechanism, that of varying 
the position of the eyes in order to retain 
binocular vision, will be considered as fu- 
sional vergence. While these two functions 
are interrelated and interdependent, we shall 
consider only the second. 

Fusional vergence may be defined, there- 
fore, as the modification produced by the 
fusional processes in the distribution of tonic 
reciprocal the extraocular 
muscles in order to gain or maintain single 
binocular vision when the individual is not 
orthophoric for the fixation point. 

In the past, fusional vergence has been 
variously named fusional convergence, posi- 
tive and negative adduction, abduction, prism 
convergence and divergence, ability to over- 
come prism, and prism vergence. 

The general term, fusional vergence, is 
probably the most convenient and precise, 
although, for amplitude testing, the terms 


innervation to 


prism convergence, prism divergence, and 
prism hyper- and hypovergence are useful. 
As will be seen subsequently, the fusional 


vergence amplitude and the results of the 
fusional vergence tests are identical only 
when the subject is orthophoric for distance 
fixation. 
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STATISTICAL INVESTIGATION 

A typical statistical investigation in this 
held is that described in the following para- 
graphs: 

In the series of procedures used in the 
experiment, the object was a 6/30 “E,” 
black on translucent glass base, and illumi- 
nated from behind with an illumination equal 
to 10 foot-candles at the plane of the letter. 

Prism values were supplied by means of 
the Risley prisms in a standard DeZeng 
phorometer. In the fusional vergence test, 
prisms were increased before each eye 
simultaneously, making an effort to keep the 
increase of the prism power equally distrib- 
uted between the two eyes and with a suitable 
lens correction before each eye, so that ac- 
commodational factors were eliminated or 
reduced to a minimum. 

The fusional convergence was determined 
by introducing prism base-out (prism con- 
vergence) before each eye and increasing 
the values equally until diplopia occurred. 
The sum of the value of the two prisms just 
before the second image appeared was re- 
corded, The same procedure was carried 
through with prism base-in, and represents 
the fusional divergence (prism divergence). 

After the fusional vergence had been de- 
termined in either direction, the prism power 
was equally and slowly reduced before each 
eye, and the subject directed to report as 
soon as he again had single binocular vision. 
The prism value at this point was noted and 
was tabulated as a reversion to fusion value. 

It will be noted, in passing, that a some 
what similar method can be used to deter- 
mine sursumduction, and these values can 
be used in the determination of the extent of 
the extramacular fusion area in the vertical 
directions. 

In order to obtain the actual amplitude of 
the fusional vergence and the reversion to 
fusion in other than orthophoric individuals, 
it was necessary to deduct, or add, the value 
of the tonic vergence to the fusional vergence 
reserve findings. In esophoria, for example, 
part of the convergence found by a prism 
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base-out procedure would be due to the tonic 
convergence anomaly, and the actual influ- 
ence of fusion in turning the eyes inward 
would be measured by deducting the amount 
of esophoria for distance from the positive 
fusional convergence reserve (prism con- 
vergence ). 

Thus, if the tonic convergence findings in 
a given subject were 34 of esophoria, and the 
prism convergence 20, it is evident that the 
fusional convergence would be responsible 
for only 17° of the total found in the ad 
duction procedure, as the eyes, under cover, 
would deviate inward to the extent of *®, 
and thus have that much start before the 
fusion mechanism stimulated further con- 
vergence. 

If the subject were exophoric, however, 
the value of the prism convergence would 
have to be increased by the amount of the 
exophoria, in order to determine the actual 
amplitude of the fusional convergence. 

It is always necessary to- remember, in 
using definite numerical values such as those 
just described, that the values are subject to 
some variations due to clinical limits of er- 
ror, observational variations, and _ slight 
changes in tone. They should always be read 
as “of the order of.” 

In the analysis of the data obtained in this 
experiment, it was noted that the curve of 
distribution was broad, with a fairly large 
representation of the extremes of value. This 
suggests that there is a learning element in 
the fusional vergence mechanisms, and this 
fact is borne out by the increased values, 
especially in the fusional convergence ampli 
tude, which many have found can be attained 
by orthoptic exercises. 

From the standpoint of the stimulus-re- 
sponse mechanisms in fusional vergence, it 
would seem that, in the amplitude determi- 
nations, the response of the extraocular 
muscles is dependent primarily upon the 
stimulation of receptors which immediately 
encircle the macular area. If, in distance fixa 
tion, one eve tends to deviate from the object 
of regard as a result of the presence of a 
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tonic vergence abnormality for that fixation, 
these perimacular receptors are stimulated 
by the image edging over from the macular 
area, and as a consequence of a probably 
complex associative linking, the tone of the 
extraocular muscles is momentarily modified, 
the eye turned, and the image returned to 
the macula. 

When diplopia has been established as a 
result of further introduction of prisms, and 
the prism power is being reduced in order to 
measure the reversal to fusion amplitude, the 
subject is fixing the stimulus object with the 
macula of one eye, and in the other eye the 
retinal image is in one of the peripheral 
fields. 

As the prism power is gradually reduced, 
the image in the nonfixing eye approaches 
closer and closer to the macula until it finally 
reaches a point in the peripheral retina 
where the number of sensitized receptors is 
great enough to actuate the fusional vergence 
reflex, with the result that the tone of the 
extraocular muscles is immediately and mo 
mentarily modified, the eye shifted for macu- 
lar perception, and single binocular vision 
regained. Thus, it becomes possible to plot, 
in a given individual, the area on each retina 
within which images must fall, if there is to 
be single binocular vision. 

This area has been termed by me* the ex- 
tramacular fusion area, while the zone 
immediately surrounding the macula, the 
stimulation of which provides the fusional 
vergence amplitude, may be called the peri- 
macular fusion area. 

Disregarding the higher centers and tracts 
concerned in these reflexes, we may consider 
the peri- and extramacular receptors, and 
the ocular movements which result from 
their excitation, as the essential parts of the 
stimulus-response mechanism which ts 
charged with the maintenance of single bi 
nocular vision. 

As far as the retinal receptors are con- 
cerned, it is uncertain whether those effec 
tive in the fusional vergence reflex are rods 
or cones, or both, and for the present pur- 
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number in the perimacular area, as compared 
to the lesser number in the periphery, and 
the fact that the process is intimately con 
cerned with central vision, would suggest 
that the receptors are probably cones. 


ACCOM MODATIVE CONVERGENCI 


Accommodative convergence is that con- 
vergence or lessened divergence which re 
sults from accommodative activity reflexedly 
superseding the underlying tonic reciprocal 
innervation. Accommodative convergence is 
present only when the fusional vergence has 
been destroyed by some dissociation process 
and the eyes are free to converge as a result 
of accommodativé stimulation. It is a type 
of association reflex and is dependent en 
tirely upon the extent to which the associa 
tion between the accommodation and conver- 
gence is developed. 

I have found it to be present in children 
three years of age, and have deduced its 
presence in still younger children. Because 
there seems to be no effective coOrdination 
of the ocular movements with vision for 
some time after birth, however, it is probable 
that this reflex does not begin to develop 
until the latter part of the first year or early 
in the second year of life. During this period, 
the child is using a considerable amount of 
accommodation because of the high hyper- 
opia which is characteristic of his age group, 
and, at the same time, tends to hold objects 
rather closely, thus requiring a considerable 
amount of convergence if single binocular 
vision is to be had. 

While, as we have seen, the fusional con- 
vergence effectively supersedes the tonic 
vergence reflex in order to provide for this 
near fixation, the simultaneous and con 
stantly repeated use of accommodation and 
convergence usually tends to associate the 
two, so that the presence of the one will 
serve as a stimulus to the other if the sec- 
ond has not already been stimulated by fixa- 
tion and is thus free to respond. 

It is possible, for instance, to suppress 
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the fusional vergence reflex by placing a red 
glass over one eye and a Maddox rod in 
front of the other one, and then measure, 
under these conditions, both the tonic ver- 
gence and, if accommodation be then induced 
for distance by the use of concave lenses, the 
departure from the basic tonic vergence 
which is due to the use of accommodation. 
A © or & prism base-down over one eye or 
divided between the two eyes, base-up in one 
and base-down in the other, is also an excel 

lent method of destroying the fustonal verg 

ence reflex. 

Under such conditions, accommodative 
convergence can readily be measured by sub- 
tracting algebraically the lateral heterophoria 
for distance from the tiear point hetero- 
phoria value, which gives the physiologic 
esophoria or exophoria. This value, in turn, 
subtracted from the total convergence from 
parallelism to the near point (usually 18°) 
gives the accommodative convergence found 
under the given conditions. 

A carefully conducted statistical survey 
of several thousand cases, in which the near- 
point accommodation was for a fixation of 
one-third meter, showed a fairly typical 
Gaussian distribution curve such as that 
which would be found if a similar group 
were tested for any type of learned response. 
The usual values are from zero to 2 of 
accommodative convergence, although in a 
very few cases the latter amount was ex 
ceeded, with the great majority of individ 
uals exhibiting between 6° and 14. 

The influence of accommodational varia 
tions on convergence can be studied by de 
termining the amount of accommodative 
convergence for various levels of accom- 
modation, A typical experiment of this type 
is the following: 

Wearing an adequate lens correction, a 
subject with 60-mm. pupillary distance has 
orthophoria for distance fixation and & of 
exophoria at 33 cm., thus presenting & of 
physiologic exophoria and 12° of accom 
modative convergence. The latter value 
demonstrates an average good associative 
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reflex relationship between accommodation 
and convergence. 

Fixing at distance with a 6 base-down 
dissociating prism in place before one eye, 
a —1.0D. lens was placed before each eye 
and the patient encouraged to see clearly the 
fixation letter at six meters. To do so he 
accommodated 1.0D. with each eye and the 
heterophoria test then revealed 2° of 
esophoria. A further increase of concave lens 
value gave more esophoria as follows: 


Subjex Tt Lens Adde 1 
Rx. only None = Orthophoria 
Rx. with —1.0D. = 2* Esophoria 
Rx. with —2.0D. = 5* Esophoria 
Rx with —3 18) Esophoria 


In this experiment, the only change in the 
stimulus conditions was the increasing value 
of the concave lenses, and the consequent in 
creased accommodation necessary to retain 
good vision. The existence and character of 
the accommodative convergence reflex was 
thus demonstrated in this subject. 

It must be borne in mind, however, that 
the accommodative convergence reflex is 
operative only when the accommodation is 
made the dominant factor by the removal of 
fusional vergence. There is every reason to 
believe that under normal conditions of fixa 
tion, in which accommodation is functioning 
primarily because of the desire to see clearly, 
and where the convergence is supplied pri- 
marily by fusional convergence due to the 
repugnance of the organism to diplopia, the 
accommodative convergence reflex, and also 
its fellow associated reflex, that of conver 
gence accommodation, are not operative. 

An appreciation of the character of ac 
commodative convergence as a learned asso 
ciation reflex will serve to explain the great 
range of accommodative convergence values 
which is found clinically. A total absence of 
the accommodative convergence reflex is not 
an abnormality, nor is a slight excess above 
the usual average limit a serious fault. The 
reflex may have some physiologic signifi 
cance, however, for the presence of only a 
small amount of accommodative conver- 
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gence may tend to slow up the process of 
adjusting the eyes for a given fixation, while 
an exaggerated response very often indi- 
cates an abnormally responsive or irritable 
central nervous system. 


PROXIMAL CONVERGENCE 


Proximal convergence is an association 
reflex of the same type as accommodative 
convergence, except that its primary stimu- 
lus is the sense of nearness, or proximal 
sense, rather than the use of accommodation. 
While the stimulus factor in this type of 
convergence is less definite than in tonic or 
fusional vergence, or in accommodative con- 
vergence, there can be little doubt as to its 
existence. I have recently investigated its 
character and values and have found that the 
distribution in a considerable number of ex- 
perimental subjects was typical of that en 
countered in any learned response. For prac- 
tical purposes, however, there is no objection 
to considering that the proximal conver 
gence is superseded by the accommodative 
convergence in cases in which there is some 
of the latter. 

Proximal convergence can also be demon- 
strated and measured without great diffi- 
culty. In order to do so, it is necessary to 
destroy the fusional vergence and the ac- 
commodative convergence reflexes, because 
these are usually so considerably greater in 
amount that the proximal reflex is super 
seded when either is present. 

With fixation at near, dissociation to de 
troy the fusional vergence reflex, and suf- 
ficient lens power in place to relieve accom- 
modation, any positive convergence, other 
than that which is present in the tonic ver- 
gence balance at distance, represents the 
proximal stimulatory effect on the conver- 
gence mechanism. Removal of the stimulus to 
a greater distance, keeping the reflexes under 
control, will reduce the convergence ulti- 
mately to the tonic level. 


DIAGNOSTIC PRINCIPLES 


It may now be of interest to consider the 
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application of these principles in the diag- 
nosis of nonparalytic ocular incoordinations. 
It becomes evident that heterophoria or 
comitant heterotropia for distance, if fu- 
sional, accommodative, and proximal stimuli 
are eliminated, must be due to deficiencies 
in the distribution of tonic reciprocal inner- 
vation. Long experience has shown that these 
tonic vergence deficiencies, as a rule, can be 
changed only slightly by any exercise 
method. 

At the near point, esophoria, or considera- 
ble exophoria, in heterophoric cases depends 
either upon heterophoria for distance fixa- 
tion, which is a tonic vergence deficiency, or 
upon variations in the amplitude of the ac- 
commodative convergence reflex, In the for- 
mer case, we must be careful not to place the 
variations, 


blame accommodational 


and, in the latter case, the matter is of no im- 


upon 


portance if the accommodative convergence 
reflex is below the usual value, as it will be 
when much exophoria for near is present. 
A\ccommodative convergence anomalies be- 
come significant only when they are exces- 
sive, producing an esophoria at near. 

It is possible, therefore, by the applica- 
tion of these stimulus-response concepts, to 
make a useful diagnostic classification for 
any type of heterophoria or for comitant 
heterotropia, The deficiency will be due to 
one or more of the following: 

1. Abnormal tonic vergence, due to 
wrongly distributed tonic reciprocal imner 
vation to the extraocular muscles and mani- 
fested by heterophoria for distance fixation 
when accommodational and proximal influ- 
ences are absent. 

2. Deficiencies in the amplitude of fu- 
sional vergence. Physiologically, this repre- 
sents an inadequate number of perimacular 
fusional receptors, or, more likely, a lack 
of adequate development of the remainder of 
the stimulus-response arc, in which the 
perimacular receptors initiate the stimulus, 
with the response represented by a modifica 
tion of the reciprocal innervation to the 


extraocular muscles. 


a 
4 
? 
| 
4 
a6 
} 
4 


3. Excessive accommodative convergence 
In these cases, the associatively developed 
accommodative convergence reflex has re 
placed the basic tonic vergence reflex as that 
which must be modified and controlled by 
the fusional vergence reflexes. As a rule, 
this condition is manifested only at the near 
point, and the reflex may be controlled ade 
quately, if temporarily, by the prescription 
of added convex lens power in the form of 


bifocals. 


CORTHOPTICS 


In my opinion, the most rewarding field in 
orthoptics is its use in those cases where vis 
ual discomfort is due to heterophoria. Single 
binocular vision is present in such cases, but 
there is difficulty in keeping the visual axes 
directed comfortably and efficiently upon the 
object of regard. In esophoria, exophoria, or 
cyclophoria, the fusional vergence mecha 
nisms which are functioning, although very 
inadequately sometimes, are usually respon 
sive to orthoptic procedures designed to 
increase the amplitudes of fusional vergence 
in the direction opposite to the deficiency 

lhe orthoptic approach to the correction 
of heterotropic abnormalities is not generally 
so successful, except in the cases of accom 
modative convergent squint. Most of the 
squints which are due to deficiencies in tonic 
vergence will ultimately require surgery pre 
ceded and followed by orthoptic procedures 

All orthoptic procedures, whether used 
for heterophoria or heterotropia, and de 
signed to affect the innervation to the extra 
ocular muscles, may be classified in one or 
two major groups, according to the method 
of approach, the physiologic and the psycho 
logic, and are, in themselves, stimulus-re 
sponse processes. 

Procedures which consist of rotation ex 
ercises, whether it be with monocular or 
binocular fixation, can accomplish only a 
smoother, more even, and more precise dis 
tribution of reciprocal innervation to the 
extraocular muscles, and so may be con 
sidered as purely physiologic in character. 
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Such exercises are of no direct help in the 
development of fusion and fusional vergence, 
except insofar as they promote precision and 
accuracy in fixation and make the muscles 
more delicately responsive to the motor im- 
pulses which come to them. 

This, of course, is the general principl 
behind all codrdination procedures for op- 
posing muscle groups elsewhere in the body. 
In the minor binocular balance difficulties 
occasionally encountered when new lens pre 
scriptions have been given, this type of exer 
cise seems to be quite helpful, as it very 
often also is in borderline fusional vergence 
deficiencies, where it apparently increases 
the efficiency of the fusional vergence reflex 
just enough to bring binocular vision within 
a comfortable zone 

The second of the two major approaches 
in orthoptics is that which may be termed 
psychologic, in that it involves not only 
sensory fusion, but the operation of a 
learned reflex which is dependent upon fu- 
sion, the fusional vergence reflex. 

All work with binocular vision, aside from 
that concerned only with sensory fusion, 
and involving the use of a stereoscope or its 
many modifications, such as the amblyo- 
scope, the synoptophore, the troposcope, the 
telebinocular, and all similar appliances, may 
be considered as belonging to this classifica- 
tion, and has only one object, the inception 
or the increase of the fusional vergence re- 
flex so that its amplitude is adequate for 
the maintenance of single binocular vision. 

In all heterophoric problems, the amount 
of the heterophoria may be compared with 
the amplitude of fusional vergence available 
to neutralize it and both expressed in a use- 
amplitude fraction, in which the numerator 
represents the tonic vergence deficiency (het 
erophoria for distance ) and the denominator 
the amplitude of fusional vergence in the 
opposite direction 

For example, an individual who presents 
54 of exophoria for distance may have only 
8 of prism convergence for the same fixa- 
tion, His total amplitude of fusional con- 


* 
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STIMULUS-RESPONSE MECHANISMS 


vergence under the test conditions is 54 + & 
or 134, of which 54 must be used constantly. 
This means that the temporal perimacular 
fusional receptors must be stimulated con 
stantly to produce at least 5° of fusional con- 
vergence to neutralize his exophoria. The 
use-amplitude thus 5/13 or 
slightly less than one half. 

Experience has demonstrated repeatedly 


fraction is 


that the average healthy person has diff- 
culty in using more than one fourth to one 
third of his amplitude of fusional vergence 
constantly for distance, so that this patient 
is probably uncomfortable 

the ex 
ophoria is usually ineffective, the only practi 


Because any attempt to lessen 
cal approach is to increase the fusional con 
vergence amplitude, fortunately a relatively 
easy task in most cases. If, in the case just 
described, the prism convergence is increased 
by suitable exercises to 30, for example, the 
use-amplitude fraction becomes 5/35 and the 
patient is probably comfortable. 

To accomplish this, stereoscopic instru- 
ments may be used with identical bidimen- 
tridimensional stimuli and 


sional or with 


the angles between the visual axes varied 
repeatedly by techniques which are familiar 
to the orthoptist. Home-exercise procedures 
with prism bars or other simple apparatus 
also are usually quite effective in increasing 
the amplitude of fusional convergence. 

As previously pointed out, these proce- 
dures rarely result in any appreciable change 
in the actual amount of heterophoria, but 
they may so increase the fusional vergence 
amplitude in the direction opposite to the 
heterophoria that the patient may be able to 
have his tonic vergence inadequacy constantly 
neutralized without discomfort. 

The orthoptic treatment of amblyopia and 
visual suppression, and the development of 
sensory fusion are, of course, also to be 
considered as belonging in the psychologic 
group, but do not come within the scope of 
this paper. 

Orthoptic exercises, of whatever kind, 
are essentially learning procedures in which 
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the stimulus-response mechanisms are initi- 
ated or rendered more efficient. As such, 
orthoptic procedures can be efficient only 
when they are applied in accordance with 


the principles of learning which are well 


understood in physiologic and pedagogic 
circles, but which are much less familiar to 
refractionists and orthoptists generally. 

For any sort of learning, there must be 
a fundamental ability based upon the pres- 
ence of suitable anatomic arrangements in 
the nervous system, that is, a certain response 
to a given stimulus must be physiologically 
possible. In the absence of anatomic abnor- 
malities which interfere with the physio 
logic processes, the following five laws of 
learning will apply to any orthoptic pro 
cedures : 

1. Primacy. We tend to remember (learn) 
better the first procedures in a series. 

2. Recency. The latest procedures in a 
series also leave a more lasting effect than 
those in the middle. Therefore, an exercise 
series should be relatively short to take 
advantage of the elements of primacy and 
recency, 

3. Vividness. Exercise of any sort should 
be such as will hold the attention, invoke the 
imagination, and not result in boredom. 

4. Frequency. In learning, this is the 
most important of all, Constant repetition of 
small learning periods is much more produc- 
tive than long infrequent sessions. 

5. Emotional congruency. The 
must want to do the exercise, Very little can 


patient 


be accomplished without the eager coopera- 
tion of the patient, Children, for. example, 
have only momentary interest in pictorial 
stereoscopic slides and normally none at all 
in geometric figures. On the other hand, 
they will watch motion pictures for long 
periods, especially the cartoon variety. I have 
experimented with motion pictures as fixa- 
tion objects in orthoptics with promising 
results. 
SuMMaARY 

The four stimulus sources for convergence 

responses in heterophoria and comitant het- 
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erotropia have been presented and discussed. 
The concepts of the perimacular fusion area 
and the extramacular fusion area have been 
introduced and the rationale of the use-ampli- 
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tude fraction in fusional vergence has been 
explained. A rational basis for orthoptic 
procedures has been suggested. 

1324 West Main Street. 
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Chicago, 


It is, indeed, a pleasure to discuss Dr. 
Tait’s paper 


concepts, which he has so clearly stated, and 


the informative and diagnostic 


his presentation of the learning process. 

While it is now widely appreciated that 
actual anatomic anomalies are met with very 
rarely and that the usual basis of nonparalyt- 
ic faulty binocular coordination is innerva- 
tional, little has been written or understood 
about the operation of reflex arcs or the 
stimuli which initiate these reactions. 

An intensive study of the four stimulus 
sources presented and discussed by Dr. Tait, 
followed by a thorough review of the hetero- 


phoric and comitant heterotropic cases which 
will 


have passed under your observation, 
afford 


clearer understanding and more accurate di- 


undoubtedly you, as it has me, a 
agnostic classification of the problems en 
countered, 

In reviewing the results obtained by or 
thoptics for the past 10 years, I find myself 
in general agreement with Dr. Tait. The ma 
jority of squints due to deficiencies in tonic 


vergence do ultimately require surgery, but I 


Illinois 


should like to take this opportunity to stress 
the value of preoperative orthoptics as well 
as postoperative. 

Visual discomfort due to deficiencies in 
the amplitude of fusional vergence consti 
tutes a large percentage of cases treated 
orthoptically and certainly is one of the most 
gratifying and rewarding fields in orthoptics. 
Almost equally so, however, are the hetero 
trophic cases of accommodative convergence. 
These patients, in which the learned assocti- 
ation reflex has not developed normally, may, 
through orthoptic procedure, be taught ade- 
quately and effectively to develop this reflex 
arc--the operation of which will, in some 
cases, obviate the use of convex lenses. 

That orthoptic exercises, of whatever 
kind, are essentially learning procedures in 
which the 
are controlled and rendered more efficient, 


stimulus-response mechanisms 
and, as such, can be efficient only when they 
are applied in accordance with the principles 
of learning is the basic concept upon which 
the science of orthoptics operates. 

These principles, or laws of learning, are 
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each an integral part of the process, and no 
one of them may be omitted if learning is to 
take With children, however, the 
mental and emotional levels, as well as so- 


place, 


matic and neuromuscular, must await growth 
and development before they can be applied. 
The age at which all four levels are ready for 
response to a given stimulus is called the age 


of readiness. 
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To anyone wishing to become a serious 
student of orthoptics, it is necessary to have 
a thorough understanding of the psychology 
of learning and child growth, for whether 
the approach is physiologic or psychologic, a 
suitable response must be developed to visual 
stimuli, or the patient will be either uncom- 
fortable or will acquire faulty visual habits. 
4753 Broadway (40). 
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INTRODUCTION 


Certain of the new, transparent plastics 
possess properties that make them the most 
important new optical media since the inven- 
tion of glass. Because they are made from 
filtered and purified liquids, they excel glass 
in clarity and freedom from internal haze. 
With a specific gravity of approximately 50 
percent that of glass, they permit making 
lenses with half the usual weight. Possessing 
a co-efficient of thermal conductivity one fifth 
that of glass, they are highly resistant to 
condensation or misting. Their resilience is 
so many times that of glass that they are 
almost unbreakable. 

Such substances quite evidently create the 
possibility of ophthalmic lenses superior in 
many ways to those of glass. The principal 
limitation to the wide use of plastic lenses in 
the past resulted from the fact that they were 
made from materials which were quite sus- 
ceptible to abrasion. It is the purpose of this 


paper to report the development of lenses 


* From the College of Medical Evangelists. 
+ Professor of ophthalmology. 
t Special lecturer on physical optics 


from the most abrasion-resistant of the opti 
cal plastics. These new lenses have the ad 
vantages inherent in plastics and at the same 
time are 40 times more resistant to abrasion 
than previous lenses of their type. 


DiscussION 


Two major types of plastics have been de- 
veloped: The thermoplastics, which soften 
under heat, and the thermo-setting plastics 
which, once hardened under heat, cannot 
again be softened by it. Neither type lends it- 
self to grinding and polishing as glass does. 
Their great resilience makes grinding diffi- 
cult, while their high co-efficient of thermal 
expansion interferes with polishing. Further- 
more, polishing appears to result in an ab- 
normal condition of stretched and deformed 
surface molecules. These tend to right them- 
selves by slowly returning to the original sur- 
face conformity. 

Plastics do, however, lend themselves to 
molding and die-casting. When the proper 
conditions are maintained, it is possible by 
such forming to produce surfaces of superior 
ophthalmic quality. 
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TABER MAR RESISTANCE 
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RELATIVE SCRATCH -RESISTANCE OF OLD AND NEW 
OPTICAL PLASTICS COMPARED WITH GLASS 


Fig. 1 (Nugent and Graham). A hardness 40 times that of methacrylate may be arrived at indirectly 


from the graph by a system of extrapolation which eliminates the artefact introduced by the re scratching 


of already scratched areas 


Since the polystyrenes are one of the most next materials tried were the methacrylates 


tractable of optical plastics, they were the 
first to be formed into good lenses, They 
proved to be too soft for ophthalmic use. The 


of commerce: Lucite and Plexiglas. Lenses 
of these were introduced in America in 1937. 
Although they found a number of enthusi 
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Fig 3. (Nugent and Graham). 
A seven-eighths-inch ball is photo- 
graphed at the instant of impact 
on a glass and one of 
plastic 


lens of 


they still 
rather soft and were no longer 
made here after 1939. For the 
next eight years plastic spec 


astic users, were 


tacle lenses were not available 
in America. 

A number of major research 
projects were launched to find 


lenses 


ways to produce harder 
of optical plastics One of them, 

begun in Pasadena in 1947, re- 

sulted in a process which elimi- 

nated internal flow and turbulence during 
forming. This permitted the use of the hard 
est available types of the thermoplastic 
methacrylates. These were free of plasticizer 
(softener), hence were appreciably harder 
and more heat-resistant than lenses previously 
available. Greatly improved lenses subse 
quently replaced this type, but these were 
noteworthy as the first practical plastic spec 
tacle lenses to be developed in America. 

A number of projects, including one 
financed by the United States Government at 
the California Institute of 
Technology,* were concerned 
with hardening the surface of 
the methacrylates. Good prog 
ress was made and a practical 
hardness about 10 times that of 
the material 


original was 


achieved. Greater hardness, 


while easily attained, was 


found to lead to fine cracking 
* National 


Committee 
(1940) 


Defense Research 
Contract OEM sr-70 


Fig. 4 
\ pair 
one ot plastic, fall to the pavement 
from eye level. 


(Nugent and Graham) 


of lenses, one of glass and 


and crazing of the surfaces, Under pressure 
or flexing, overhardened surfaces cracked 
much in the manner of brittle icing. 

A 10-times hardness is a significant gain. 
Lenses so hardened were used on a substan- 


tial scale. flowever, even these did not ap- 


proach the abrasion resistance possessed by 
certain of the thermo-setting optical plastics. 
In the latter the chemical bonds established 
between the molecular chains resemble the 
three-dimensional network of diamond. Such 
a cross-linked molecular structure results in 
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Fig. 5 (Nugent and Graham). A single lens of 
glass weighs more than two plastic equivalents. 


far greater abrasion resistance than that of 
the linear-linked thermoplastics such as the 
methacrylates. 

With this cross-linked, heat-hardened type 
of plastic, problems of lens forming arise 
from the fact that the material, once solidi- 
fied, cannot be softened or re-formed, Fur 
thermore, during its one solidification, its 
volume diminishes as much as 14 percent. 
Flat sheets may readily be formed from the 
liquid raw material, but where the surfaces 
are not parallel, as in lenses, the problem of 


differential shrinkage is introduced. Absolute 
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control of shrinkage is essential to accurate 
optics. 

Ingenious efforts were made to overcome 
these problems. When the lenses shrank 
from their molds, one research group under- 
took to fill the resulting spaces with addi- 
tional fluid raw material prior to a second 
curing. Another group mixed plastic gran- 
ules with the liquid material so that most of 
the mass would have undergone shrinkage 
before its placement between molds. These 
approaches introduced their own problems of 
optical nonhomogeneity and easier splitting 
of the material. To date they have proved im- 
practical. 

It can now be reported that a process has 
been developed in which the differential 
shrinkage during curing is so controlled that 
accurate and perfectly homogeneous lenses 
can be produced from the hardest known 
optical plastic.* 

Such lenses have as much as 40 times the 
abrasion resistance of their predecessors, 
They may be cleaned repeatedly with any 
common cloth or tissue without harm. It is 
estimated that, under average conditions, 
they will given excellent service until time 
for the prescription to be verified or changed. 
The earliest of these lenses have now been in 
constant use for more than a year and show 
no significant effect from re- 
peated cleanings and daily 
wear. 


Such lenses are superior to 


spectacles of glass in their re- 


4 sistance to all of the common 


chemicals. Because of their 
resilience and low thermal con- 
ductivity, they are at least 10 
*Armorlite, a polymer of the 


diallyl-phthalate, allyl diglycol 
carbonate, specially catalyzed. 


Fig. 6 (Nugent and Graham). 
Print is photographed through two 
lenses of identical power, one of 
glass and one of plastic, to show the 
excellent clarity of optical plastic. 
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times as resistant as glass to welding spat- 
ter and flying particles from grinding wheels. 
When steel pellets are shot against the mate- 
rial, the minimum break point is five times 
that of case-hardened glass. Even when their 
thickness is considerably reduced they still 
equal or surpass the best case-hardened glass 
goggles under the standard drop-ball test. 
Eye safety is secured with a fraction of the 
weight previously necessary. So much of 


TABLE 1 


COMPARISON OF CONSTANTS 


Polymer 

of Allyl 

Diglycol 
Carbonate 


Metha- 


Glass crylate 


Specific gravity 

Refractive index (np) 

Resistance to fogging 
(times glass) 

Light transmission 88 


lightness, hardness, and safety have not 
heretofore been combined in lenses. 

These lenses, cast in 54-mm. uncut form, 
are at present made in sphere powers rang- 
ing from plus 7.5D. to minus 10.0D. Cylin- 
dric powers range up to plus 4.0D. Sphero- 
cylindric lenses are produced in any com- 
bination within the above limits. Prism is 
available up to eight prism diopters. Green 
and neutral tints are produced and are note- 
worthy as being perfectly uniform in color 
density, regardless of differing thickness due 
to lens power. Bifocals, cataract lenses, and 
coated lenses are now being produced experi- 
mentally and are equally as promising as the 
present forms 

The virtue of a lens which eliminates half 
the usual weight is self-evident in cases re- 
quiring heavy corrections. On those living in 
cold climates or working in refrigerated 
areas, the annoyance from fogging is strik- 
ingly reduced. On childres., athletes, sports- 
men, industrial workers, and people with 
only one good eye, the eye-safety factor is of 
especial value. 


Fig. 7 (Nugent and Graham). Pouring monomer 
into mold 


and Graham). Removing plastic 


lens from mold 


Fig. 8 (Nugent 


CONCLUSION 


The lightest of all types of lenses, the 
clearest, and the safest to wear have now had 
their one serious limitation, namely, sus- 
ceptibility to abrasion, reduced to negligible 
proportions. Light-weight ophthalmic lenses 
which have outstanding qualities of resist- 
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ance to abrasion, chemicals, fogging, and 
physical impact are now being produced. 
2007 Wilshire Boulevard (5). 
117 East Colorado Street 
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I personally owe a great debt of gratitude 
to the late Dr. Terry for having put this dis- 
ease on the map; for in the past I have 
sinned, I hope not alone, in diagnosing it as 
pseudoglioma and in being satisfied with this 
diagnosis, It does, of course, come under the 
heading of pseudoglioma in that clinically it 
may be mistaken for a retinoblastoma, but 
it is of a very special type. 

Reese and Payne, Krause, Owens and 
Owens, and a number of others have each 
added some new facts to this disease entity. 
There are, however, a number of points that 
still seem obscure, the main ones being the 
nature of the retrolental vascular tissue, the 
cause of the retinal detachment which in a 
typical case accompanies the disease, and the 
curious usual time of onset—namely, within 
the first six months after birth. 

To understand retrolental fibroplasia from 
a pathologic point of view, it is essential I 
think to compare and contrast three condi 
trons: 

1. Remains of the posterior vascular 
sheath or hyperplasia of the primary vitreous 
Reese 

2. The usual type of pseudoglioma. 

3. Retrolental fibroplasia (Terry); con 
genital encephalo-ophthalmic — dysplasia 
( Krause ) 

* From the Institute of Ophthalmology. Presented 
before the Roval Society of Medicine, December, 


1949. From the Proc. Roy. Soc. Med., March, 1950, 


by permission of the honorary editors 


1. REMAINS OF THE POSTERIOR VASCULAR 
SHEATH OR HYPERPLASIA OF THE PRI- 
MARY VITREOUS ( Reese ) 


This condition has of course been known 
a long time and there is a huge literature to 
which Treacher Collins and Parsons have 
made notable contributions. 

Pathologic anatomy. Here we find a 
saucer-shaped or pyramidal mass at the back 
of the lens. It is thickest in the center and 
thins out toward the periphery where it may 
be absent allowing a red reflex to be obtained 
in the living (Reese). The mass consists of 
connective tissue, cells, and fibers, and con- 
tains a varying number of vessels, Running 
forward into the apex of the pyramid is 
(usually) the remains of the hyaloid artery. 

The posterior lens capsule may be intact or 
missing. In the latter case the fibrous tissue 
passes through the gap, the capsule at the 
edges being as a rule wavy and thickened. 
The lens itself is usually clear at first but 
may become opaque later. The retina here is 
not detached. The condition is present at 
birth and is most often unilateral. Patho- 
logically therefore it is very different from 
the two other conditions. 


2. THE USUAL TYPE OF PSEUDOGLIOMA 


This arises as a metastatic uveitis or reti- 
nitis and occurs as a rule in children, aged 
about two years. For our purpose today | 
would draw special attention to the fact that 
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Fig. 1 (Wolff). Pseudoglioma. Retina completely 
detached and thickened right up to attachment at 


the signs of iridocyclitis in the anterior por- 
tion of the eye, that is the slight injection, 
the keratic precipitates, and perhaps a sy- 


nechia or two, come at the beginning of the 
ocular disease. 

Pathologic anatomy. Here the anterior part 
of the eye up to the pars plana is usually 
almost normal; it is in the posterior portion 
that the main changes are seen. The retina 
is totally detached and it resembles a con 
volvulus flower. Posteriorly it 
usually forms a strand running 
forward from the disc. I 
would emphasize that the de- 
tachment ends at the ora ser- 
rata. 

The retina is greatly thick- 

ened, a_ thickening which 
(again I would emphasize the 
point) goes right up to its site 
of attachment. It is also much 
altered. The funnel formed by 
the detached retina is filled by 
a vascularized connective tis 
sue and blood vessels can be 
seen to pass from the detached 
retina into the central strand. 
This central connective tissue 
reaches to the back of the lens 
and is continuous with the 
cyclitic membrane which is 
always present. 

The cyclitic membrane may 
be in any of the four stages 
usually described but, as a rule, 


consists of a vascularized con- 


Fig. 2 (Wolff). Pseudoglioma. 
Note retina is thickened right up 
to ora. (A) Lens. (B) Cyclitic 
membrane. (C) Detached retina. 
(D) Retroretinal cyclitic mem- 
brane. (E) Choroid detached 
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nective tissue into which the clear and pig- 
mented cells of the pars plana of the ciliary 
body have proliferated. This cyclitic mem- 
brane is attached to the retina and vessels pass 
out of the latter into the cyclitic membrane. 

The cyclitic membrane is situated in the 
anterior angle between the detached retina 
and the pars plana. This is of course com- 
mon-place knowledge. But what is less well 
known is that in the posterior angle between 
detached retina and the pigment epithelium a 
vascularized pigmented mass often grows 
backward from the junction of the ciliary 
body and the choroid at the ora serrata. It 
may be adherent to the outer aspect of the 
retina or to the pigment epithelium or to 
both. It goes through all the stages of the 
cyclitic membrane in front of the retina and 
indeed may be called a retroretinal cyclitic 
membrane. 

The subretinal space is filled with a coagu- 


lated mass staining red with eosin and 


EUGENE WOLFF 


Ne 


Fig. 3 (Wolff). Pségedoglhioma Note retina thickened right up to attachment at ora. (A) Ora serrata. 
(B) Retroretinal cyclitic membrane. (C) Detached retina, (D) Lens capsule and cyclitic membrane. 


speckled with cholesterin crystals, which may 
be quite free from cells but usually contains 
desquamated degenerating pigment epithelial 
cells and fatty granular cells (ghost cells of 
Coats). 


3. RETROLENTAL FIBROPLASIA (Terry) 
Congenital encephalo-ophthalmic dysplasia 
( Krause ) 

It is of great importance to note that 
Owens and Owens by examining premature 
babies from birth found that 
tachment starting at the periphery preceded 
the retrolental membrane and the posterior 
synechias. They also established that all 


a retinal de 


visible remains of the hyaloid system dis 
appeared early in postnatal life. 

Pathologic anatomy. Superficially a sec 
tion of a typical case of retrolental fibroplasia 
resembles that of a pseudoglioma, There is a 
complete detachment of the retina with a 
stalk posteriorly and a folded thickened 
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retina anteriorly ; there is the subretinal fluid 
staining pink with eosin and there is or may 
be a vascularized membrane behind the lens. 
But on closer inspection important differ- 
ences are seen. 

It seemed to me that the first problem 
to solve was to try and establish the nature 
of the retrolental membrane. Terry and 
Reese thought it had to do with the hyaloid 
system of vessels or the primary vitreous. 
But grave doubt was thrown on this hy- 
pothesis when Owens and Owens found 
that all visible remains of the hyaloid system 
disappeared early in postnatal life. In many 
of Krause’s cases also there was no mem- 
brane at all. 

Actually the membrane consists of ves- 
sels which are usually capillary and con- 
nective-tissue fibers which are exceedingly 


Fig. 4 (Wolff). Retrolental fibroplasia. (A) Lens. 
(B) Membrane. (C) Detached retina. 
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Fiz. 5 (Wolff). Retrolental fibroplasia. Note that 
detached retina is attached to pars plana by ciliary 
epithelium. (A) Pars plana. (B) Retina. 


fine, the whole looking like embryonic tissue. 
But there can be little doubt that it is a cy- 
clitic membrane! In the first place a cyclitic 
membrane is by far the commonest cause of 
a pathologic vascularized tissue behind the 
lens and a very good reason must be pro- 
duced in any given case to prove that it is 
not. 

Here the membrane consists not only of 
vessels and fibers but of proliferated epi- 
thelium which can quite easily be traced to 
the ciliary body. Also the membrane as ob- 
served clinically appears to develop from the 
periphery. Only, I would suggest that in 
retrolental fibroplasia the cyclitic membrane 
is produced by a very much milder toxin 
than that in pseudoglioma. 

This is further shown by the fact that I 
have found only the clear cells of the pars 
plana growing into the membrane and not 
the pigmented ones as well. A retroretinal 


cyclitic membrane is very rare. Now a 
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(Wolff). Retrolental fibroplasia. To show detachment extending to ciliary processes (A) Retina 


cyclitic membrane signifies inflammation. Ac- 
tually the signs of inflammation are exceed- 
ingly slight but that inflammation does super- 
vene is shown also by the posterior synechias 
which often appear during the course of the 
disease, 

Having established this fact, the next was 
to look for a cause for this mild iridocyclitis. 
A probable cause was obviously to hand in 
the presence of the retinal detachment; for 
we have all had cases of retinal detachment 
returning after months or years with a ring 
synechia. Fuchs showed that the reason for 
this was that the subretinal fluid became toxic 
and, if injected into the eye of an animal, 
could produce an iridocyclitis. 

This type of iridocyclitis usually super- 
venes months or even years after the de- 
tachment; but it is also important to men- 
tion that it may never occur. 

The next step was to look for a cause of 
the retinal detachment, This I think is, in a 
typical case, to be found in the remarkable 
difference between the appearance of the de- 
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PATHOLOGIC ASPECTS OF RETROLENTAL FIBROPLASIA 


Fig. 8 (Wolft). Retrolental fibroplasia. Note that 
the retrolental membrane consists of connective 
tissue, vessels, and proliferated clear cells of ciliary 
body. (A) Detached retina. (B) Lens. (C) Mem- 
brane. 
tachments in pseudoglioma and retrolental 
fibroplasia in their anterior portions. 

In pseudoglioma the retina as mentioned 
before is thickened right up to its attach- 
ment at the ora serrata; in retrolental fibro- 
plasia it usually terminates in a thin portion 
which looks like the clear cells of the pars 
plana and is attached at varying distances 
along the pars plana. Krause tells us that in 
a number of his cases the detachment went 
right up to the first ciliary process and this 
is also seen in Figure 6. Now the clear and 
the pigmented cells of the pars plana unite 
at about the third or fourth month of intra- 
uterine life and this union is very firm. 
Hence, of course, retinal detachments nor- 
mally end at the ora. 


Fig. 9 (Wolff). Retrolental fibroplasia. Detail of retrolental membrane. Note ciliary epithelium 
(clear cells) and vessels. 
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proper union between the clear and pig- 
mented cells. Later one would suggest a real 
detachment takes place by fluid collecting 
between the two layers and gradually spread- 
ing backward. 

The above is an account of a typical case. 
But the abnormality of the retina may be 
present in a great many other forms. Thus 
the detachment may be present in its pos- 
terior part only, or there may be folds in it 
forming a septum and so on. 

It would seem then that in a typical case 
the course of events is as follows: 

A “noxious stimulus” reaches the embryo 


very early, probably in the first few months 


of intra-uterine life. Its effect on the eye is 


primarily on the retina which remains non- 
attached in part or as a whole. ( The noxious 
stimulus may affect other parts of the or- 
ganism especially the brain as pointed out by 
Krause, hence his name for the disease 
encephalo-ophthalmic dysplasia). Fluid col- 
lects under the retina and a real detachment 
is produced which gradually becomes total. 
Fig. 10 (Wolff). Retrolental fibroplasia. Proliferat- This may give rise to a mild uveitis which is 
ing ciliary epithelium. responsible for the retrolental membrane and 
the posterior synechias when these are pres- 
The meaning of the fact then that the de- ent, 
tachment continues on to the pars plana is 
most probably that there has never been 


46, Wimpole Street, W.1 
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THE RELATIONSHIP OF HETEROPHORIA TO DEPTH 
PERCEPTION IN AVIATION* 


WHITH PARTICULAR REFERENCE TO THE WORK OF THE RoyAL CANADIAN AlR FORCE 


Joun V. V. M.D. 
Montreal, 


Part IIt 


IV. THE EFFECT OF ANOXIA AND FATIGUE 
UPON HETEROPHORIA AND DEPTH 
PERCEPTION 


Whereas much of the experimental work 
dealing with heterophoria and its effect upon 
depth perception and flying performance is 


not of a sound character, the same cannot 
be said of that dealing with the effect of 
anoxia and fatigue. In the United States, 
and latterly in Germany and France, much 
of the support for the present ocular muscle 
balance standards has come from findings 
obtained in experiments on the effect of 
anoxia and fatigue. 

The earliest work on this subject was car- 
ried out in the United States. There, in 1918, 
Wilmer and Berens’ published the results 
of their pioneer investigations. One hundred 
and forty-seven men with normal eyes were 
studied with the Henderson rebreather simu- 
lating altitudes of 15,000 to 20,000 feet. Ab- 
duction and adduction 
order of 1.3 degrees to 1.9 degrees; 50 per- 
17.6 


percent showed increased convergence, 11.5 


losses were of the 


cent showed decreased convergence, 
percent showed a fluctuation of convergence, 
and 20.6 percent showed no change in it. 

Of 11 


(six were disqualified because of faulty 


subnormal men used as controls 


visual acuity and five for ocular muscle im- 
balance ) five showed a decrease in the power 
of convergence, two showed increase of con- 
vergence, two showed fluctuation, and two 
showed no change. Similar tests carried out 
in the low-pressure chamber gave essentially 


* Candidate’s Thesis for membership in the 
American Ophthalmological Society, accepted by 
the Committee on Theses. 

* Part I of this paper appeared in the October, 
1950, issue of the JouRNAL, pages 1497-1515 


the same results. In the low-pressure cham- 
ber studies of the subnormal group, reces- 
sion of the near point of convergence was 
great, leading to diplopia in some cases. This 
effect in the decompression chamber seemed 
to be due to anoxia and not decompression, 
as the administration of oxygen produced 
rapid recovery. 

Fatigue of convergence was studied also 
with the Howe ergograph. The study was 
carried out under anoxic conditions produced 
by the rebreather and the decompression 
chamber. At 15,000 and 20,000 feet of simu- 
lated altitude, fatigue of convergence was 
greatly hastened. This was corrected rapidly 
by the administration of oxygen. 

In 1919, Wilmer'”* published a paper con- 
firming further the findings of the first in- 
vestigations, He found in a group with nor- 
mal muscle balance 7.37 percent had the field 
of binocular fixation reduced by anoxia; 
whereas, in an abnormal group, the field of 
fixation was reduced in 50 percent. He felt 
that anoxia had a more severe effect on those 
with exophoria and hyperphoria than on 
those with esophoria. 

In the United States further confirmatory 
data’? were published in 1919. The sub 
jects of the experiment were 35 candidates 
acceptable for pilot duty. The ocular-muscle 
balance of these was studied under anoxic 
conditions produced by the rebreather and 
the low-pressure chamber at simulated alti- 
tudes of 5,000, 10,000, 15,000, and 20,000 
feet for five minutes. In all the subnormal 
subjects examined, particularly in those with 
convergence insufficiency, alone or combined 
with divergence (exophoria), there was a 
marked loss in the power of adduction, and 
diplopia often occurred between 10,000 and 
15,000 feet. Men with over one degree of 
hyperphoria, particularly when it was com- 
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bined with exophoria, showed a rapid reduc- 
tion in muscle strength, which often resulted 
in diplopia. The work thus demonstrated that 
exophoria and hyperphoria are more objec- 
tionable than esophoria. 

In this investigation, stereoscopic vision 
also was studied, Of the 19 normal subjects 
examined, three (15.7 percent) showed loss 
of stereopsis at 20,000 feet, and of seven 
men ocularly disqualified for pilot duty, 
stereopsis was lost in only one case, In no 
case was a change in stereopsis noted at 
simulated altitudes less than 20,000 feet. In 
another series, seven “normals” and nine 
“subnormals” were tested in the low-pressure 
chamber at simulated altitudes of 10,000, 
15,000, and 20,000 feet. All the normals re 
mained unchanged, and only one subnormal 
showed confusion of stereopsis. This latter 
was noted at 15,000 feet, and rapidly re- 
covered on the administration of oxygen. 

Weldon™ in 1924, when discussing a 
paper by Sauer, made the following dogmatic 
statement: “Diplopia is caused by lowered 
(,-tensioi? only in those cases in which there 
is latent squint-—heterophoria. This double 
vision, and when it comes on it is a frank 
and uncontrolled double vision, may develop 
at any altitude over 10,000 feet. It is par- 
ticularly liable to occur in one having hyper- 
phoria. ... The amount of hyperphoria need 


not be large, because at sea-level conditions 
these cases have good binocular fixation.” It 
is a significant fact that ocular-muscle bal 
ance is affected by anoxia in many cases, yet 
stereopsis, which is the really important 
matter, is affected only in a few. 

This early work was done quite carefully, 
and would seem dependable. Wilmer™' in 
1923, reviewed the subject up to that time, 


and Berens,” in 1931, wrote a very complete 


paper reviewing all aspects of the visual 
standards. In this article, Berens emphasized 
the importance of stable ocular-muscle bal 
ance because of the deleterious effects pro 
duced by anoxia. He could not agree with a 
statement of Howard's” that, “the effect of 
low oxygen tension on the depth perceiving 
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sense is of little importance in aviation be- 
cause the critical time during the flight is in 
landing, where there is no lack of oxygen.” 
Berens felt that pilots may be forced to 
make crash landings after flying for a time 
at high altitude. He stated that he himself 
knew of several crashes that took place in 
this way. Beyne,'** in 1928, and Simpson,'** 
in 1933, further confirmed the data published 
up to that time, stating that heterophoria 
tends to become heterotropia under condi 
tions of anoxia. 

In Germany, Velhagen,'®* in 1937, carried 
out a detailed investigation of the effect of 
altitude. He examined 16 young men in the 
decompression chamber at altitudes up to 
18,000 feet. After exposure to this altitude 
for three minutes, he found that there was 
a marked increase of convergence in those 
with primary esophoria for distance, where- 
as, there was an increased convergence in- 
sufficiency in those with primary exophoria 
for near, Diplopia did not occur at any time 
at these altitudes. In all cases, the ocular 
muscle balance returned to normal on the 
administration of oxygen or on return to 
normal atmospheric pressure. 

McFarland,’™ in 1937, published his find- 
ings in a study of 10 individuals at 20,000 
feet during the International High Altitude 
I-xpedition to Chile. He found no significant 
alteration in the heterophoria for a distance 
of six meters. But for 40 centimeters dis- 
tance there was an increased heterophoria, 
usually of a convergence insufficiency type. 
In experiments in a low-pressure chamber, 
McFarland*® obtained essentially the same 
findings. In his study, the alterations in 
heterophoria were reliable statistically only 
at altitudes of 14,000 feet and above. These 
studies were confirmed by Furuya,’® in 
1937, and by Pol,’** in 1938. 

McFarland, Knehr, and Berens,"* in 
1937, studied the effect of anoxia upon the 
coordinated ocular movements of individuals 
with essentially normal ocular muscle bal- 
ance. They found that it took longer to read 
a line at 18,000 feet, and that the eyes did 
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not coordinate well. There was a general 
tendency toward diminished precision of ocu- 
lar fixation. In a second similar study,’** by 
the same authors on a group with known 
ocular anomalies, the defects were greatly 
accentuated, were in 


Ocular imbalances 


creased, and in some cases there was a 
tendency to suppression 

Latterly, 1947, Duguet**’ has studied the 
effect of anoxia upon stereoscopic vision. He 
came to the conclusion that this function is 
particularly resistant to anoxia. In this he is 
in agreement with the findings of Heinke,’” 
and with those of the United States Air 
Service'”® already mentioned, 

Although there have been relatively few 
studies on the influence of anoxia on hetero- 
phoria and depth perception, all of them are 
essentially in agreement. There is a tendency 
toward increase of lateral displacement of 
the eyes with weakening of the convergence 
at high altitudes. This effect would seem to 
be due to anoxia and not to decompression. 
The literature of this field up to 1941 has 
been reviewed admirably by McFarland, 
Evans, and Halperin.’ 

The literature on the effect of fatigue upon 
heterophoria is scanty, and for the most part 
of a rather nebulous character. Anderson'™ 
was one of the first to emphasize the im- 
portance of physical and emotional strain 
what now has come to be called “flying 
In 1919, he stated that this matter 
should be studied further. He felt that the 


main 


stress.” 


factors causing flying stress were 
anoxia and emotional strain. 

Berens and his co-workers,’*:'® in 1926, 
studied this question more fully, with par- 
In a later 
paper in 1940, Berens’ again emphasized 
the deleterious effects of fatigue and anoxia. 

Adams,'* in 1928, reported a follow-up 
study of a group of 100 naval pilots. Of this 
group, 32 percent had flown since 1924, and 


the remainder since 1925. In 27 percent the 


ticular reference to convergence 


exophoria had remained stationary. It had 


increased two prism diopters in 49 percent, 
and seven prism diopters in 12 percent. It 
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had reached or exceeded the limits of the 
flying standards in 13 percent. Waivers were 
required in seven percent. However, Adams 
noted that esophoria seemed to give little 
trouble. 

Davis,’ in 1933, noted that even among 
nonflyers latent imbalances may become more 
and more difficult to tolerate with increasing 
age. It is likely that the failure of accommo- 
dation may play a part in many cases, 

The deleterious effect of anoxia on accom- 
modation has been pointed out by many 
this field, 277-179, 281, 192 lke- 


mune,’ in 1940, pointed out that its range 


orkers in 


is moderately reduced even at an atmospheric 
pressure of 450 mm. Hg. Scobee,2 in 1944, 
reported on the deleterious effect of exhaus- 
combined. 


and moderate anoxia 


Cusick*" has written on this subject also. 


tion 


Borges Diaz,*"* on examining Brazilian com- 
mercial pilots, has reported the finding of 
increased heterophoria resulting from fa- 
tigue, 

As already mentioned, there is no doubt 
of the adverse effects of anoxia and of fa 
tigue. However, in the interpretation of the 
importance of these factors certain facts 
should be noted. Most of the workers in this 
field, particularly the earlier ones, feel that 
this is reason enough to enforce certain limi- 
tations of ocular muscle balance. The de- 
velopment of new flying techniques, particu- 
larly during World War II, has rendered 
such limitations largely unnecessary. 

In the Royal Canadian Air Force—the 
only service of which I can speak with 
authority—it was rare indeed for a pilot to 
fly above 10,000 feet without oxygen. It is 
that this 
vailed in other air forces. The extreme sensi- 


understood same condition pre 
tivity of scotopic vision to anoxia, which has 


192,203 made 


been reported by many workers, 
this imperative. 

In the Royal Canadian Air Force, on 
night-flying operations, the aircrew wore 
their oxygen masks and started the oxygen 
flow at the time of take-off. During day- 
operations, if the pilot planned on going 
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higher than 10,000 feet, he did the same 
thing. If he planned on staying lower than 
10,000 feet, he wore his mask, but usually 
did not turn on his oxygen unless he changed 
his plans and climbed higher. It was usual 
for the pilot to set the oxygen flow for the 
amount specified for 5,000 feet above the 
height he was flying at, so that he would 
be assured of a safety factor. The develop- 
ment of pressurized fuselages in the latter 
part of the war simplified the problem. Thus, 
the problem has become essentially academic. 
I was in an excellent position during the 
last war to know of any cases of disturbed 
ocular muscle balance from this cause, Only 
one case came to my that of Ser 
geant P., a Spitfire pilot, who was returned 


notice 


to Canada from England because of the oc- 
currence of diplopia on coming down from 
high altitude in preparation to land, On in- 
vestigation in the low-pressure chamber, it 
was found that he developed esotropia on 
coming down altitude, and not on 
ascent. It was not relieved by the administra- 


from 


tion of oxygen. There was se¥ere pain with 
the development of the esotropia. This pain 
was much like a sinus pain. It was felt likely 
that the esotropia was related in some ob- 
scure way with aerosinusitis. At ground 
level, his ocular muscle balance was well 
within acceptable standards. He had an eso- 
phoria of three prism diopters with good 
fusion, 

Phe absence of cases of diplopia occurring 
on ascent to, or descent from, altitude is con- 
firmed by the experience of Elliot, ophthal- 
mologist to the Royal Canadian Air Force 
Overseas between April, 1943, and August, 
1945, All patients with ocular disturbances 
occurring in the Royal Canadian Air Force 
Overseas were routed through his hands. He 
states*™* that he “does not know of a single 
case of ocular muscle defect developed as a 
result of anoxia.”’ This is confirmed from the 
W/C B. D. 


Russel?°> who was in command of a tactical 


combatant point of view by 


fighter air wing, and saw service in Europe 
Battle of Britain onward to the 


conclusion of the war. 


from the 
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The deleterious effect of fatigue, not only 
upon heterophoria, but also upon the general 
psychologic and physical status, has been well 
recognized for several years by aviation ex- 
perts. Limitations have been placed upon the 
amount of flying duty permitted in a given 
time by civilian and armed service aviation 
authorities in all countries. There has been 
a definite tendency to reduce the amount 
of flying time per month as the performance 
of aircraft has improved. 


V. METHODS OF EXAMINING OCULAR MUSCLE 
BALANCE USED BY THE Roya CANADIAN 
AIR ForcE 


In Section Il the methods used by the 
Royal Canadian Air Force to examine the 
ocular muscle balance have been mentioned. It 
was indicated that the method of assessing 
this function varies greatly from country to 
country. That used by the Royal Canadian 
Air Force was developed and used for many 
years previously by the Royal Air Force. 
At this point this method should be ex- 
amined, as the various studies carried out 
by the Royal Canadian Air Force were cen- 
tered about it. Also, before one can assess 
the importance of stable binocular vision in 
flying performance one must have a reliable 
means of measuring it. Thus, considerable 
work was carried out by the Royal Canadian 
Air Force to test the significance and relia- 
bility of the various tests used for binocular 
vision and coordination. 

The tests were selected originally because 
of their simplicity and generally accepted 
accuracy. They measure the amount of de- 
viation of the visual axes when the eyes are 
dissociated, and give knowledge of the status 
of the binocular fusion. One group of tests 
is subjective, and the other objective. 

Subjective heterophoria is measured by 
means of a red Maddox rod always placed 
before the right eye in a trial frame. Dol- 
stated that 
the Maddox re xl should be placed before the 
nondominant eye. As has been pointed out by 
Scobee and Green,?** when his data are re- 
analyzed there is no basis for this claim. 


man,*”* as a result of his studies. 


. 


The findings of these latter authors in their 
study uphold the view that it matters not 
before which eye the Maddox rod is placed. 
The average with the rod before the domi- 
nant eye was 1.50 prism diopters of eso- 
phoria, and that with it before the nondomi- 
nant eye was 1.62 prism diopters of 
exophoria. 

Following the placing of the Maddox rod, 
the patient is asked to look at a pinpoint 
source of light 20 feet away. This test always 
is carried out in total darkness or subdued 
light. In this regard it should be noted that 
the work of Cridland** and of Scobee?® in- 
dicates that the amount of light in the ex- 
amining room does not alter significantly the 
reliability of the Maddox-rod test. The 
amount of deviation is measured in prism 
diopters by placing prisms appropriately be- 
fore the left eye. The screen-Maddox-rod 
test is rarely used. 

Scobee,*"® and Scobee and while 
preferring the Maddox rod combined with a 
screen because of its greater accuracy, feel 
that the simple Maddox-rod test, if carefully 
carried out, has quite sufficient accuracy for 
general use when large numbers are being 
examined. 

During the war, most oculists in the Royal 
Canadian Air Force also carried out a Mad- 
dox-rod test using a minute source of light 
held at 15 inches. This was done for their 
personal information, but was not used for 
classification of candidates. 

The deviations of the visual axes are tested 
objectively for near by means of the cover 
test. This test is carried out in the following 
way : 

The patient is asked to look at the pointed 
end of a pencil or similar object placed di- 
rectly before the eyes about 18 inches away 
and level with the bridge of the nose. One of 
the candidate’s eyes is covered with a small 
card. The pencil is moved laterally two or 
three times to dissociate the eyes further, and 
then is brought to rest before the eyes and on 
a level with the bridge of the nose. The 
covered eye is then uncovered. The amount 


of deviation is noted roughly as the un 
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covered eye recovers fixation, and the type 
of return is noted because of its relation to 
the desire for fusion; good fusion being de- 
noted by a rapid and smart return, poor fu- 
sion being indicated by slow or jerky return. 

Should there be no return, the cover, in- 
stead of being just removed, is transferred 
to the other eye, thus forcing fixation with 
the first eye. If a recovery movement is now 
noted, whereas it was not noted before, it 
signifies that the eye has been suppressing. 
The amount of recovery movement is rough- 
ly estimated and recorded by the terms, slight 
(up to about five degrees), moderate (about 
five degrees to 10 degrees), and wide (over 
10 degrees ). 

Thus, the cover test, as carried out, gives 
some information regarding the dissociated 
position of the eyes, and the status of binocu- 
lar fusion. It is a test for both these func 
tions at near. It is an objective test. The 
status of binocular fusion is tested also by 
means of the Bishop Harman diaphragm 
test,“” which already has been described in 
Section IT. This is a subjective test, and meas- 
ures what Harman referred to as the “desire 
for fusion.” 

Convergence is tested both objectively, and 
subjectively by means of the Livingston 
binocular gauge.’** The near point of accom- 
modation also is determined with this instru- 
ment. The distance, expressed in centimeters, 
is measured from the anterior corneal sur- 
face, 

Visual acuity is measured with the Pro- 
ject-O-Chart of the American Optical Com- 
pany, with the patient in dim light or almost 
total darkness. 

As has been pointed out, the first pre- 
requisite in carrying out any investigation of 
human endeavor is to determine the relia- 
bility of the test procedures. This is all the 
more important when the procedures are of 
a highly subjective nature. It is amazing how 
infrequently investigations of the reliability 
of these tests, or others similar to them, have 
been reported in the ophthalmic literature. 

In 1943, Minnes, Crawford, and Shagass 


presented a report®"' of such a study dealing 
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with the tests used by the Royal Canadian 
Air Force. The first two authors, being oph- 
thalmologists, carried out independently on 
the same day the standard test procedures on 
100 airmen. They studied the following 
tests: the Maddox rod (at 20 feet and at 15 
inches), the Bishop Harman diaphragm test, 
objective convergence, subjective conver- 
gence, accommodation, and the cover test in 
the manner already outlined (the response, 
or deviation, was estimated as slight, mod- 
erate, or wide, and the recovery as rapid, 
borderline—such as slow, jerky, or return 
after a pause 
that the following margins of error were re- 
quired to obtain 90 percent agreement be- 


or no recovery). They found 


tween the examinations of the two ophthal- 
mologists : 


.2 prism diopters 

5 prism diopters 

2 ocular poise units 
....1 centimeter 

4 centimeters 

2 centimeters 

1 descriptive step 

1 descriptive step 


Maddox rod at 20 feet .. 
Maddox rod at 15 inches 
Bishop Harman 

Objective convergence .... 

Subjective convergence 

Accommodation ... 

Cover-test response 

Cover-test recovery 

The findings relative to the Maddox-rod 
test agree very well with those of Scobee 
and Green published in 1947.2" 

It is the custom in the Royal Canadian 
Air Force to consider the results of all these 
tests together to obtain an impression of the 
status of the ocular muscle balance. The as- 
sessment of the status by this method is felt 
to be particularly important in cases just on 
the borderline of the accepted standards. 
Since it is the custom to disregard slight de- 
viations over the border of one test should 
the results of the other tests be well within 
standard, it then becomes important to have 
some actual information of the interrelation- 
ships of these various tests. It is not good 
enough to work only on the basis of impres- 
sions, factual information is essential. 

To do just this, and to obtain detailed in 
formation regarding the flying performance 
of candidates with variations in their ocular 
muscle balance, a very detailed and com- 
prehensive study was set up at No. 5 Initial 
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Training School, Belleville, Ontario, early iti 
1942. Chronologically this was not the first 
study carried out by the Royal Canadian Air 
Force on the relationship of ocular muscle 
balance to flying performance. But some sta- 
tistical studies, based on the findings which 
give information regarding the interrelation 
ship of the various visual tests, should be 
considered here. 

In this latter part of the study which was 
reported by Minnes and Shagass in 1944,?** 
each candidate was examined by the methods 
already outlined. The findings then were 
coded on a master code sheet and transferred 
to Hollerith cards for statistical analysis. 

The Maddox-rod findings at 20 feet were 
coded in the following subdivisions: ortho- 
phoria; esophoria, 0 to 3 prism diopters; 
esophoria, 3 to 4.5 prism diopters ; esophoria, 
4.5 to 6 diopters; esophoria, 6 to 8 prism 
diopters ; esophoria, 8 prism diopters plus; 
and exophoria, 0 to 1.5 prism diopters; 
exophoria, 1.5 to 3.5 prism diopters; exo- 
phoria, 3.5 to 6 prism diopters ; exophoria, 
6 prism diopters plus. 

These divisions were dictated largely by 
the visual standards of acceptance in the 
Royal Canadian Air Force for heterophoria. 
Also, the borders of each division lie pretty 
well at the limits of experimental error of the 
test, as has been pointed out. 

The Maddox-rod readings at 15 inches, 
though not required by the examination for 
acceptance, were determined, and were coded 
in the following subdivisions: orthophoria ; 
esophoria, 0 to 3 prism diopters ; esophoria, 
3 to 6 prism diopters ; esophoria, 6 to 9 prism 
diopters; and esophoria, 9 prism diopters 
plus; and exophoria, 0 to 3 prism diopters ; 
exophoria, 3 to 6 prism diopters ; exophoria, 
6 to 9 prism diopters; and exophoria, 9 
prism diopters plus. 

The cover test deviations or responses 
were coded under: slight, moderate, or wide 
convergent deviation; no deviation; and 
slight, moderate, or wide divergent devia- 
tion. 

The type of recovery from the deviated 
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position produced by the cover test was 
coded under: no deviation, rapid recovery, 
poor recovery, and no recovery (that is, sup- 
pression or neglect). 

The findings with the Bishop Harman 


1781 
Subjective convergence was measured 
with the same instrument, and the findings 
coded under the following subdivisions: up 
to 10 em., 10 to 13 cm., 13 to 16 em., and 
16 plus cm. 


TABLE 3 


INTER-RELATIONSHIP OF OCULAR MUSCLE BALANCT 


Ist Variable 


Objective Convergence vs. \ccommodation 


Maddox rod at 15 inches 
Maddox rod at 15 inches (exophoria only) 


Bishop Harman 


Bishop Harman (esophoria only) 
Bishop Harman (exophoria only) 


2nd Variable 


TESTS IN A GROUP OF 2,453 CONSECUTIVE CASES 


Contingency 
Coefficient 


0.47 

not significant 
0.14 
0.27 

not significant 
0.41 


Bishop Harman neglect (comparison with normals) 


Cover-test response 
Cover-test response 
Cover-test recovery 


(divergence only) 
type 


Maddox rod at 20 feet 
Subjective convergence 


Maddox rod at 20 feet 
Bishop Harman 
Cover-test response 
Cover-test recovery 


Bishop Harman 
Cover-test response 


Maddox rod at 15 inches 


Maddox rod at 15 inches 


type 


Cover-test recovery type 


Cover-test response 
Cover-test recovery 


Bishop Harman 


C. T. response Cover-test recovery 

Maddox rod (hyperphoria) at 
20 feet Bishop Harman 

Cover-test response 


Cover-test recovery 


Bishop Harman 
Cover-test response 
Cover-test recovery 


Maddox rod (hyperphoria) at 
15 inches 


diaphragm test were coded with regard to 
whether exophoria or esophoria occurred at 
the point of dissociation, and the point (0 
to 3, 3 to 6, or 6 plus units on the ocular 
poise scale) at which dissociation took place. 
Also the occurrence of suppression or neg- 
lect was coded, 

Objective convergence as measured in cen- 
timeters from the anterior corneal surface 
with the binocular gauge was coded in the 
following divisions: up to 8 em., 10 to 12 
cm., and 12 plus cm. 


type 


type 


Maddox rod (hyperphoria) at 15 inches 


type 


not significant 
0.24 


type 0.20 


Accommodation was measured with the 
same instrument in centimeters from the an- 
terior corneal surface, and coded under: up 
to 10 em., 10 to 13 em., 13 to 16 cm., and 
16 plus cm. In all, some 2,453 candidates, 
taken as they came, were studied and coded 
in this way. 

The findings then 
handled to assess the relationship between 
the 
results have been summarized in Table 3. 
All the statistically significant relationships 


were statistically 


various tests in all combinations. The 


0.22 
0.20 
0.14 
0.47 
0.60 : 
0.40 
0.55 
0.40 
0.48 
0.61 
0.4 
0.42 
0.83 
0.19 
0.17 
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which were found are expressed in the table 
in the form of coefficients of contingency. 
(A contingency coefficient approaches a 
value of 1.00 as the strength of the relation- 
ship increases. ) 

From this study it became obvious, as was 
known already, that convergence 1s aug 
mented by accommodation, and that poor 
convergence tends to be associated with poor 
fusion (as demonstrated by the Bishop Hat 
man diaphragm test and the cover-test re 
covery). The evidence thus confirms the be- 
lief that convergence is influenced both by 
accommodational and fusional impulses. 

If it be assumed that divergent deviations 
at near represent either a hypertonicity of the 
lateral rectus muscles or hypotonicity of the 
medial rectus muscles, then the data of this 
study showed that muscle tonus affects con 
vergence. Lateral deviations at distance were 
related to lateral deviations at near, even 
though the former tended to be exophori 
while the latter tended to be esophoric The 
data indicated that on the average the Mad 
dox-rod reading at distance became four 
prism diopters more exophoric at near. 

lhe findings with tests for lateral devia 
tion at near (Maddox rod, cover-test re- 
sponse, Bishop Harman) were significantly 
related, but not sufficiently for accurate indi 
vidual prediction. For gross prediction pur 
poses, the cover-test response was re lated 
adequately to the Maddox-rod test 

Lateral deviations, both at distance and 
near, were related to fusion as measured by 
the Bishop Harman and the cover-test re 
covery. Poor fuston tended to be associated 
with wide lateral deviations. The cover-test 
recovery and the Bishop Harman findings 
were related, but not sufficiently to indicate 
that they measured entirely the same fur 
tion. The hyperphoria findings for distance 
and for near were practically comparable 
Hyperphoria greater than one prism dioptet 
tended to be associated with poor fusion 

The findings of this study also were util 
ized by Minnes and Shagass*"* to obtain 


some information regarding the frequency 
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of the various types of ocular muscle imbal- 
ance, The results of this study, concerning 
the same 2,453 aircrew, were presented in 
1943. It is to be remembered that the group 
studied already had been selected at recruit 
ing center level for aircrew, and included 
prospective candidates for all aircrew posi 
tions. 

In practice, this meant that only those who 
had an obvious strabismus had been removed 
from the general population group. Indeed, 
it was a policy of the Royal Canadian Air 
Force that strabismus, when the visual acuity 
and general appearance were good, was not 
a bar to any aircrew position except that of 
pilot. 

The findings of this study are important, 
not only in the estimation of the availability 
of aircrew material, but they also have great 
academic interest. A search of the literature 
discloses very little data concerning what may 
be considered the normal limits of muscle 
balance. The substance of the findings is re 
corded in Tables 4 to 12. 

Taking the normal deviation of the Mad 
dox rod as exophoria, 3.5 prism diopters, and 
esophoria, 4.5 prism diopters, borderline 
findings as exophoria, 3.5 to 6 prism diop- 
ters ; esophoria, 3.5 to 6 prism diopters ; and 
unfit as esophoria or exophoria of more than 
6 prism diopters (see table 2), Table 4 re 
veals that 2,251, or 92.76 percent, of the 
cases came within normal limits, that 69, or 
2.84 percent, presented borderline findings, 
while 107, or 4.41 percent, were unfit for 
pilot. Accepting White’s?"™* figures of 1.0 to 
2.0 prism diopters of exophoria and eso- 
phoria as normal for a civilian population, it 
appears in this series of cases that 522, or 
25.75 percent of the cases, fell outside the 
limits of an exophoria of 1.5 prism diopters 
and an esophoria of 3.0 prism diopters. 

lable 5 shows that 326, or 13.53 percent 
of the cases, were orthophoric, while 1,265, 
or 52.52 percent, had an exophoria of one 
prism diopter to six prism diopters. This 
signifies that 1,591, or 66.05 percent of the 


cases, came within normal limits. The re- 
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rABLE 4 
LATERAL 


at 20 FEET 


ROD 


j Ortho Eso Eso. 3 Eso. 4.5 Eso. 6 Eso Exo Exo. 1.5 Exo. 3.5 Exo 
\ 4 Totals 
phoria <3 <6 <8 <3.§ <6 64 


28 207 101 19 13 2,027 


No. Cases 608 


<4 


52 


Cases 


rABLE § 
LATERAL AT 15 INCHES 


Mappox ROD 


Ortho- Eso.0 Eso. 3 | Eso. 6 | Eso.9+) Exo.0 | Exo.3 Exo. 6 Exo.9+ porate 
<Q <3 <6 <9 2 


M. R. 15" 


phoria <3 <6 


15 712 583 268 175 2,409 


$1 


326 204 


No. Cases 


22.96 11.12 7.25 100%, 


29.56 


8.47 1.28 0.62 


came within the three to six reading on the 


maining 818 cases, or 33.95 percent, fell out- 
ocular poise scale, while the remaining 14 


side the accepted normal standards. 
Tables 6 and 7 show that hyperphoria cases, or 0.99 percent, showed exophoria or 
esophoria readings which were greater than 


greater than two prism diopters is slightly 


more frequent for near than for distance, — six. 

constituting 15, or 0.62 percent, of the cases. If it be assumed that the cases in this 
In Table 8 it is seen that 2,110, or 86.94 latter group did not exceed the maximum 

of the cases, came within normal — score of nine on the ocular poise scale, which 

would thus render them unfit for pilot, 64, or 

2.64 percent of the cases, showed monocular 


percent 
limits on the ocular poise scale. That is, they 
presented an exophoria or esophoria reading 


of 0 to 3. Only one case exhibited hyper- or alternating neglect which would make 
phoria. Two hundred and fifty-three, or them possibly unfit for pilot. However, it is 
10.43 percent of the cases, came in the bor not known what number of the neglect cases 


derline group. Of these, 229, or 9.44 percent, | showed a reading on the ocular poise scale of 


TABLE 7 
Mappox rop—Hyrerrnortia at 15 INCHES 


rABLE 6 


Hyrerruoria at 20 Feet 


Mappox Rop 


20 ft O<1 + Totals 1<2 24 lotals 


No. Cases 2,368 31 10 2,409 No. Cases 2,327 67 15 2,409 


100° 


Cases 98 30 1.29 0.41 100°; Cases 96.60 2.78 0.62 


TABLE 8 
BisHor HARMAN DIAPHRAGM TEST 


Eso.0 Exo. 3 Eso Eso. 0 | Exo. 3 Exo Neglect Neglect 
<3 <6 6+ <2 <6 64 Mon Mon 

Ret Lt 


Neglec { Hy per- 


ot 
phoria Totals 


15 & 31 25 | 1 2,427 


1,809 


190 


12.36 1.61 0.37 74.54 7.83 0.62 0.33 1.28 1.03 0.04 100°, 
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1.030 245 50 06 
Mim 42.44 10.10 2.06 2.72 1.45 | 8.54 4.16 0.78 | 0.54 100% 
| 
| 
| 
BH 
; 
No. Cases 300 39 9 


Obj. Conv 


No. Cases 


©, Cases 


Subj Conv 
No as 


Cases 


Ace 
No. Cases 


Cases 


Response 


No Cases 


Cases 


Recovery 
No. Cases 


asses 


Response No 
& Dev 


No. Cases 1,303 


V.B. Poor iN 
L = Large. Div 


recovery) 


Slow, jerky, after a pause; No recovery. Sl. =Slight; Mod. or M. = Moderate 
= Divergent. Con. = Convergent 
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rABLE 9 
OBJECTIVE CONVERGENCE 


Less than 


&< 10 cms 10<12 ems 


180 


7.35 


TABLE 10 


SUBJECTIVE CONVERGENCE 


Less than 


s cms 6+cms 
10 ems 10<13 cm 1 16+cm 


597 


133 
24.62 


5.48 


rABLE 11 


\CCOMMODATION 


10 cms 10 <13 cms 13<16 cms 16+cms 


621 6 


TABLE 12 


Cover TEST 


Cover Test Resp« nse 


Conv Div. 


Mod Con Leg Conv SI 
90 41 


Mod. Div Lg. Div 
1 873 122 44 
0.57 0.04 


35.68 4.99 


Cover Test Recovery 


Rapid R Slow R Jerky R \fte, Pause No Ree 
1,067 37 


6 15 
0.25 
Response and Type 


M or 4 
Conv 
Poor R 


SI. Con SI 
Poor R Rk Poor R 


Poor R 


; ; 849 47 
6 0.49 0.12 0.12 44.70 0.98 1.92 


Totals 


2,449 


100% 


Tot ils 
2,447 


‘ 
100°; 


Potals 


Totals 


2,447 


100°; 
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8 cms 
2,207 = 8 24 
2,425 
— 100°; * 
Totals 
— 72.21 25.61 1.86 0.33 100°; 
| Dev. | SI 
03 
No. Dev 
1,303 2,447 
Comm 53.25 43.60 0.78 100% 
Can, | Mod. or L.| 
Con. | Con div. | 
% Cases | 53.25 | 


six or more. Therefore, the actual number of 
rejects is not known by this test alone, but 
it can be safely assumed that it would be 
somewhat less than 64, or 2.64 percent of the 
cases, 

Table 9 is self-explanatory. It would ap- 
pear that few, if any, cases were rejected be- 
cause of an objective convergence which ex- 
ceeded the maximum borderline finding of 
15 cm. Taking 8.0 cm. as the hitherto ac 
cepted maximum near point of convergence, 
when measured from the anterior surface of 
the cornea, 242, or 9.88 percent of the cases, 
were outside the normal standards. 

Subjective convergence (table 10) findings 
were so variable and were dependent upon 
so many factors other than convergence 
power alone that little significance is at 
tached to these findings except when the 
reading is 18 cm. or over. The unreliability 
of this subjective convergence test was am- 
ply proved by McCulloch in a very careful 
study.*** From Table 10 it is seen that less 
than 133, or 5.48 percent of the cases, came 
in this category. 

Accommodation varies according to the 
age of the individual. Fuchs?"* among others, 
in his textbook of ophthalmology presents 
tables giving the near point of accommoda- 
tion at different ages. The average age group 
of the present series of cases is 22 years for 
which the near point of accommodation 
should be better than 12 cm. From Table 11 
it is observed that 51, or 2.19 percent of the 
cases, had a near point of accommodation 
greater than 13 cm. 

In the cover test two observations were 
made: (a) the magnitude of the deviation 
encountered, “slight” and “moderate” de 
noting a normal response and “wide” a bor 
derline response; and (b) the rate and type 
of recovery, “rapid” signifying a normal 
finding ; “slow,” “jerky,” or “recovery after 
a pause” a borderline finding; while “no re- 
covery” indicated a poor response and was 
cause for rejection. Table 12 reveals that 45, 
or 1.84 percent, showed a borderline re- 
sponse, and 19, or 0.78 percent, had a poor 
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recovery so as to disqualify them from pilot- 
ing duties. 

It will be noted that the totals of each ex 
amination given in the last column of each 
table never equal 2,453-—-the total number 
of candidates examined. The reason for this 
is that all data were not collected on all can 
didates owing to unforeseen occurrences in 
each candidate’s progress through the sys 
tem, such as illness, and so on. 

The findings of this study may be sum 
marized by stating that the standards used 
by the Royal Canadian Air Force were so 
lenient that remarkably few candidates fell 
outside the standards for pilot duty. To be 
precise, the rejection rate for lateral and 
vertical deviations with the Maddox rod at 
20 feet was 4.82 percent; with the Bishop 
Harman diaphragm test the rate was 2.64 
percent ; and with the cover test the rate was 
0.78 percent. 

The next problem in the use of these tests 
for the selection of pilot candidates is to de- 
termine how variations in the tests affect the 
acuity of stereopsis. Elliot,*® in 1942, carried 
out the earliest work in this regard. He se- 
lected 222 aircrew candidates at random from 
the larger study of 2,453 individuals being 
carried out at No. 5 Initial Training School, 
already mentioned. The acuity of stereopsis in 
this group was estimated by means of the 
Livingston rotating depth-perception appara 
tus and rotating stereograms.*"* These latter 
estimations were carried out by Miss G. 
Irvine, an orthoptist. 

In reviewing these data, Elliot could find 
no relationship between the degree of hetero- 
phoria and the acuity of stereopsis as meas- 
ured by these instruments. His findings are 
summarized in Figure 1. They uphold those 
of Junker,"** Counsell,'"® and Travers.’”® 

All these findings are not surprising, since 
at a later date, at the Orthoptic Clinic at No. 
1 Manning Depot, all attempts to formulate 
a method of obtaining repeatable results with 
the rotating stereograms and rotating depth- 
perception apparatus failed." 
In 1944, Kirschberg*’® presented a most 
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detailed study of the interrelationship of the 
ocular muscle balance tests, and their rela- 
tionship to stereopsis and flying performance. 
This later was published.** His findings re- 
garding the relationship of these functions 
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either way, and the degree of heterophoria. 
Nor did he find any relationship between 
these and the acuity of binocular stereopsis, 
as determined with his modification of Ver- 
hoeff’s instrument. 


STEREOPSIS & HETEROPHORIA 
IN PILOT TRAINEES 


ABOVE AVERAGE STEREOPSIS 


A 


\ AVERAGE STEREOS 


> 


PERCENTAGE OF SUBJECTS 


BELOW AVERAGE STEREOPSS 


\ 
‘ ~ 
—— 


6845-6345 43 O 415 15-35 35-6 6+ 
. 


Rotating Stereogram 


NUMBER OF CASES ——-N= 38 


NUMBER OF CASES ——-N=124 


NUMBER OF CASES ———-N 60 


Rotonng 
Perception Apporats 


- ——-N=85 


Fig. 1 (Nicholls). Acu 
ity of stereoscopic vision 
and ocular muscle balance 
in pilot trainees : esophoria 
and exophoria are meas- 

prism diopters 
Elliot.”) 


ured in 
(After 


-—-N=20 


to flying performance will be dealt with in 
Section VI. 

He developed his study around a modifica 
tion of Verhoeff’s quantitative test for acuity 
of binocular stereopsis.*** He was able to 
prove that this test for stereopsis was relia 
ble, and that it tested acuity to binocular 
clues of depth, rather than monocular clues, 

In a group of 504 aircrew he found that 
the “desire for fusion,” »s measured with the 
Bishop Harman diaphragm test, correlated 
closely with amplitude of fusion as measured 
with the Worth amblyoscope. He found no 


relationship between fusion, when measured 


The findings of these studies show that the 
methods of examination used by the Royal 
Canadian Air Force are quite reliable, with 
the exception of the Maddox rod at near and 
subjective convergence. A relatively close 
interrelationship between the various tests 
also was demonstrated, It was shown that by 
using these tests in the way described, only 
very few candidates were rejected for pilot 
duty. Finally, it was shown that the degree of 
heterophoria was not related to the refine 
ment of fusion or to the acuity of stereopsis, 
at least within very wide limits. 

(To be concluded) 
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A SPANISH-ENGLISH 
ACCOMMODATION AND 
NEAR-TEST CARD USING 
PHOTOREDUCED TYPE* 


Conrap Berens, M.D) 
New York 


AND 


GERALD Fonpa, M.D. 
Millburn, New Jersey 


A new accommodation and near-test type 
card has been designed because there is no 
known available card of convenient size, 
having sufficiently distinct small print for 
accurately determining near vision and am- 
plitude of accommodation. Most of the avail- 
able print is too large and not sufficiently 
clear for accurately testing patients with an 
amplitude of accommodation greater than 
four diopters. 

The Jaeger and Snellen near-vision test 
cards are not adequate for measuring the 
punctum remotum of highly myopic eyes. 
For example, J] test type subtends a visual 
angle of five minutes at 450 mm. If a myopic 
patient of 30D. is tested with J1 at a distance 
of 33 mm. from the anterior focal point, one 
with 20D. at 50 mm. and one with 10D. at 
100 mm., then the test has shown that the 
myopic patient with 30D, has a visual acuity 
of 33/450 or about 20/273; the myope of 
20D., a visual acuity of 50/450 or 20/180; 
and the myope with 10D. has a visual acuity 
of 100/450 or 20/90, but whether they have 
a greater visual acuity cannot be determined." 
This situation is analogous to testing distant 
vision with a visual acuity chart that has the 
20/80 line as the smallest letters. 


* Aided by grants from The John and Mary 
Markle Foundation and The Ophthalmological 
Foundation, Inc. Technical assistance accepted from 
and the card distributed by the American Optical 
Company 
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DISCUSSION OF NEAR-VISION TEST TYPES 


The first edition of Jaeger’s test types was 
published in Vienna in 1857. The Jaeger sys- 
tem is the most frequently used method of 
registering near vision at the present time 
and is generally accepted as a_ perfectly 
standardized series of test types. This un 
scientific system consists of print of 20 dif- 
ferent sizes numbered from 1 to 20 accord- 
ing to increasing gradations in their size.’ 
Measurements of successive editions have 
never been constant. Furthermore the char- 
acter and form of the type have varied from 
edition to edition.’ The Jaeger letters are not 
square, are of unequal diameter (letter and 
limbs), and mutually dissimilar both in di- 
mensions and definition, The smallest Jaeger 
print subtends a visual angle of five minutes 
at 450 mm. which is entirely too large for 
recording the near point of accommodation 
of most patients. 

In 1862, Snellen produced his chart which 
satisfied the objections directed at the Jaeger 
test types. Snellen’s letters are scientifically 
constructed, based upon an over-all visual 
angle of five minutes with each detail sub- 
tending a one-minute angle. The smallest 
print in the 1866 edition subtends a five 
minute angle at 450 mm.‘ which is also too 
large for measuring the near point of accom- 
modation in most cases. Both the Jaeger and 
Snellen tests are printed; consequently the 
print could not be made sufficiently small or 
distinct enough for testing the near point of 
accommodation in the majority of patients. 

Oliver® improved upon the Snellen test 
type for near vision at which time he empha- 
sized its use for determining the range and 
amplitude of accommodation. He confined 
his chart to the use of the capital letters 
C DET OL F—which he made into words 
of one or two syllables cach. These letters 
were chosen because they were deemed the 
only ones of a formation that accurately 
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complies with the five-minute and one-minute 
visual angle system of Snellen. Most signifi- 
cant was the fact that the smallest of the 
selected words of his chart subtended a visual 
angle of five minutes at 250 mm. While he 
made smaller block letter formations, they 
could not be printed clearly in the usual way 
because of the small size. 

Bjerke® was the first to introduce and em 
phasize the advantages of photographically 
reduced types for reading tests. The photo- 
graphically reduced reading tests can be made 
significantly smaller and more exact than 
the printed ones. 

Lebensohn’ produced a near-vision test 
chart by photoreduction. The test type is sci 
entifically correct and very practical for test- 
ing near vision which is the greatest advance 
in a near-vision test since Snellen’s original 
chart in 1862. The smallest letters subtend 
a five-minute visual angle at 240 mm. Leben- 
sohn’s chart is the usual large size and de- 
signed essentially for testing near vision at 
14 inches. 

From a study made in 1918* the Duane 
fine line was selected as the best test symbol 
for general use. Later, in 1930, the cross was 
selected as the most suitable test symbol from 
several prepared in the Department of 
Physiology of Columbia University (fig. 1). 
Two previous accommodation test cards were 
developed by one of us (C. B.), both being 
designed to determine near visual acuity and 
range of accommodation and to exercise ac 
commodation.**® The smallest letters were 
not clear because the card was printed. 


DESCRIPTION OF NEW CARD 


The card consists of English and Spanish 
words, numbers, the “I.” for illiterates and 
young children and a cross for studying ac 
commodation and astigmatism at the near 
point. The letters are scientifically con- 
structed according to the Snellen system each 
letter subtending a visual angle of five 
minutes. The distance at which the letter 
should be read in order to subtend a visual 
angle of five minutes is indicated in milli- 
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Fig. 1 (Berens and Fonda). Symbols from which 
cross was selected. 


meters and meters. Some of the test types are 
designated in the equivalent Jaeger system 
and Snellen notation to facilitate a compari- 
son with records using either of these meth- 


= Accommodation Card = = 


CONRAD BERENS, M. 0. GERALD FONDA, M. 0. 


i™ 


2M JI3(S.2) 
3M 3 


FO SHOVLO HOTED THE THOEE 
CASSES SE MADE GOTH EYES UNCOVERED 
THE PECOED OF ACCOMODATION HEAP 


RE. 1.00 SPH 6/6 ADD 0.U. PP 280/400 
LE. £00 SPH 6/6 1.5 SPHPP 280/400 


V PP. PR 
EXERCISE FOR ACCOMMODATION. DIRECTIONS HOLD THE SMALLEST 
PRINT YOU CAN READ 14 INCHES FROM YOUR EYES. BRING THE PRINT 
UP TO THE RIGHT EYE AND LEFT EYE SEPARATELY, AND THEN BOTH 


EVES UNTIL BLURRING OCCURS. REPEAT EACH PROCEDURE TIMES 
AT EACH EXERCISE PERIOD WEAR READING DISTANCE WO LENSES. 


Developed grant from Martie Foundotion 
COPYRIGHT 1947, FOUNDATION, INC. 


Fig. 2 (Berens and Fonda). A Spanish-English 
accommodation and near-test type card. 
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ods. Sentences consisting of the smaller type 
letters are printed on the card for both test- 
ing and exercising accommodation. The 
“E's” are excellent for testing accommoda- 
tion and visual acuity of children and illiter- 
ate patients. The Spanish words subtending 
the same visual angle are useful when re 
testing the near point of accommodation be 
cause the subject may have memorized the 
English word. This card is useful for testing 
the near vision and measuring the amplitude 
of accommodation of Spanish-speaking pa- 


tients (fig. 2). 


CONSTRUCTION OF NEW CARD 


The new accommodation and near-test 
type card consists of photographically re- 
duced type, thus the type is significantly 
smaller and more exact than the printed test 
types. Enlarged drawings were made 100 
times the size of the test letters, numerals, 
and characters of the card. The relationship 
between the overall height of each letter and 
the diameter of its lines was accurately 
plotted. From this set of letters, numerals, 
and characters, photographic negatives were 
made and reduced 100:10. These negatives 
were then mounted in a special device used 
for “photo lettering” which has micrometer 
adjustments, permitting one letter or charac- 
ter to be printed at a time in its proper posi 
tion. With this device the words were formed 
in the manner that type is set, The designed 
arrangement on this photo print showed all 
the words, sentences, numbers, and charac- 
ters but they were all of one size 

From this print, additional photographic 
negatives and prints were made of the word 
groups, reducing them to a scale 10 times 
larger than their final size, These various 
prints were then pasted on a heavy mount in 
their correct positions, producing a master 
card which was 10 times larger than the re 
quired size of the actual card. A final photo 
graphic negative reduced 10 1 was then 
made. and from this the final prints were de- 
veloped. The print was mounted on card- 
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board measuring 344 by 6% inches, and 
1/16th inch thick.* 


METHODS OF USE 


To test the patient's near point (P.P.) of 
accommodation in a good light (10 to 80 
foot-candles) bring the smallest print the pa- 
tient can read on the card up to each eye 
separately, and then to both eyes and note 
the point in millimeters from the anter or 
focal point (14 mm. anterior to the cornea ) 
where the first sign of blurring occurs. This 
test should be repeated three times. Note 
whether the test is done without glasses or 
with distant or reading glasses. The point at 
which the print blurs on the third trial is 
the numerator. The denominator is the dis- 
tance at which the print subtends an angle 
of five minutes. 

When prescribing glasses, in addition to 
the near point or punctum proximum (P.P.), 
the most remote point or punctum remotum 
(P.R.) at which the print can be read which 
is the visual acuity at the near point (nV) and 
the point of clearest vision or punctum opti 
mum ( P.O.) should be noted. The three esti- 
mations with glasses should be made with 
both eyes uncovered. 

Acuity of vision for near points and at 
distant points is identical for normal eyes 
when the test is properly conducted, due con- 
sideration being given to refraction, accom- 
modation, illumination, and comparison of 
the size of the visual angle. Visual acuity at 
the near point and at distance is also identical 
in most eyes having subnormal acuity except 
in those cases in which the size of the pupil 
may influence the acuity.* 

The record of accommodation and near 
visual acuity in a presbyopic patient could be 
written in the following manner : 


*Special photographic nonstretch developing 
paper such as that used for accurate registration in 
photo-engraving and lithography was used for all 


of these photographic prints 


: 
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R.E., +1.0D. sph., 6/6; add O.U., P.P., 280/400 
L.E., +1.0D. sph., 6/6; +1.5D. sph., P.P., 280/400 
nV OU PP-PO-PR/400 280-320-400 /400 

The accommodation card is valuable for 
measuring the near vision and amplitude of 
accommodation with the presbyopic correc- 
tion the patient may be wearing. This infor 
mation is helpful when compared with the 
near vision and amplitude of accommodation 
with the new reading correction. In this 
manner one is more likely to prescribe the 
lenses which will please the patient. 

The accommodation card can be used for 
determining the residual amplitude of ac 
commodation under cycloplegia. A +3.0 
diopter lens is placed before the distance 
correction and then the punctum proximum 
(P.P.) and punctum remotum (P.R.) are 
recorded in diopters for each eye separately. 
The difference between the two readings is 
the amplitude of accommodation in diopters 
and for satisfactory cycloplegic retinoscopy 
and refraction the residual amplitude of ac 
commodation should not exceed 1.0 diopter. 

This card may also be used for testing 
distant visual acuity since the largest print 
subtends an overall visual angle of five 
minutes at 20 feet. In the event that the vi- 
sion is subnormal, visual acuity can be re 
corded using the greatest distance at which 
the examinee distinguishes the 6.0 M. on the 
card as the numerator. If the 6.0-M type 
cannot be read until the patient is three 
meters from the card, the vision is recorded 
as 3/6, 
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SUMMARY AND CONCLUSIONS 


A new accommodation card of convenient 
size for determining range of accommoda- 
tion as well as visual acuity at near is pre- 
sented. The test type is produced by photo- 
reduction which is the most scientifically ac 
curate method for producing small and exact 
type. The test type subtends a visual angle 
of five minutes at distances from 200 mm. to 
6.0 M. The card consists of both English and 
Spanish words, numbers, the “E” for testing 
vision and amplitude of accommodation of 
children and illiterates, as well as an astig- 
matic cross for testing the near point of ac- 
commodation and astigmatism for near. 

This accommodation card is particularly 
suitable for accurately recording the range of 
accommodation in patients of all ages, and 
with variable degrees of subnormal vision. 
The 200-mm. test type is almost always dis- 
tinguished by patients 30 years of age and 
younger who have normal visual acuity. The 
near point of accomrnodation will be found 
much closer if larger test type is used than 
type which subtends a visual angle of five 
minutes at the punctum proximum. The new 
accommodation card is especially adapted as 
a near vision test and an accommodation card 
for precise recordings because of the large 
range of words subtending a visual angle of 
five minutes. This card is suitable for ac 
curate testing of patients with high amplitude 
of accommodation. 
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UNUSUAL REACTION FOLLOWING 
USE OF HYDROSULPHOSOL 
(1:20) IN CASTOR OIL 


Joseru V. M. Ross, M.D. 


Berwick, Pennsylvania 


Hydrosulphosol (1:20) in castor oil ts 
favored by some, particularly industrial oph 
thalmologists, in the therapy of eye burns. 
Since this agent, chemically sulfhydryl penta- 
thionate, is considered an epithelial stimulant, 
other ocular uses for it have been suggested. 


CASE REPORT 


The patient, a white woman, aged 68 years, 
was a diabetic, controlled by diet and 30 units 
of protamine zine insulin once daily, who 
presented a bilateral corneal epithelial dys 
trophy, worse in the right eye. Vision was 
corrected to 20/40 in the right aphakic eye 
on which there had been a combined intra 
capsular extraction. Vision was only 20/70 
in the left eye due to an immature senile 
cataract as well as the dystrophy. 

The patient had received no therapy in 
either eye for one week previous to institu- 
tion of hydrosulphosol, Three days after 
using hydrosulphosol (1:20) in castor oil 
in the right eve (the left was a control), 
there occurred intense conjunctival chemosis, 
redness, itching, tearing, pain, diminution in 
vision, photophobia, and lid swelling. In addi 
tion, objectively, there was present a diffuse 
corneal cloudiness, greatest in the periphery, 
with many peripheral localized infiltrates, 
seven of which had broken through to form 
ulcerated areas. There was an associated iritis 
and vision was reduced to 20/200 for far 
and near, which is the present visual record 

Under conservative therapy, the eve im 
proved in a few days. Atropine, locally, and 
benadryl, locally, orally, and intravenously, 


10. Berens, C.: The Eye and Its Diseases, Philadelphia, Saunders, 1949 


apparently accelerated the healing process. 
After one week, no medication of any “ind 
was given. 

Meanwhile the slitlamp findings revealed 
bilateral epithelial dystrophy, bilateral arcus 
senilis, right epithelial edema, haziness of 
the entire outer substantia, the multiple ul 
cerations, a muddy iris with miosis, and cells 
in the anterior chamber, After therapy, all 
of these conditions showed improvement. 
There remained only a slight residual in- 
crease in corneal relucency, together with 
some perilimbal congestion and vasculariza- 
tion, greatest above at the 12-o’clock position. 

Approximately one week after cessation of 
all medication, there appeared a superficial, 
nonstaining, vascularized pannus above, very 
similar to that seen as an early epaulette. 
Laboratory tests were repeated, including 
the tuberculin and Frei tests, but all were 
within normal limits. The pannus was super- 
ficial and involved with rich vascularization 
only the outer substantia, Bowman's mem- 
brane, and the epithelium. To date all thera- 
py has been ineffective, and there is no im 
provement except a possible recession in vas 
cularization. 

Patch tests were negative to castor oil, 
severely positive to sulfur in an ointment 
form, only mildly so to the hydrosulphosol 
(1:20) in castor oil. Scratch skin tests to 
sulfur again gave a severe reaction. 

CONCLUSION 

Allergy to sulfur would seem to show con- 
traindication to the use of this agent and 
to indicate need for special precautionary 
measures. Such allergy should be sought be 
fore sulfur-containing drops are used locally 
in the eyes 
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INFECTION OF 
THE EYELASHES WITH 
MICROSPORON AUDOUINI 


Wittiam G. Hopkins, M.D., anp 
ARLINGTON C, Krause, M.D. 
Chicago, 


Reports in the literature of cases of ring- 
worm infection of the eyelashes are rare. 
Costa’ isolated the fungus, Microsporon 
felineum, from a Negro boy who had tinea- 
capitis infection of the scalp, ears, and eye- 
lashes. In a case of fungus infection of the 
eyelids reported by Silver* the etiologic agent 
was Microsporon audouini, and the diagnosis 
in this case was made after noting the eye 
lashes were fluorescent under the Wood's 
filter lamp. Muskalbilt and Targan® reported 
another case of ringworm infection of the 
eyelashes which was detected by the use of 
the Wood's ultraviolet lamp, and they pointed 
out the importance of examining the eye- 
lashes and brows, as well as the scalp, with 
the Wood's lamp. 

That infection of the eyelashes is rare in 
association with tinea-capitis infection of the 
scalp is shown in the work of Montgomery 
and Walzer,‘ who found only one case of 
tinea-capitis infection of the eyelashes in 
560 cases of ringworm infection of the scalp 

We wish to report a case of fungus infec 
tion of the eyelashes caused by Microsporon 
audouini and successfully treated with roent 
gen rays. 

CASE REPORT 

Mrs. G., aged 44 years, was first seen in 
the eye department of the University of Chi 
cago Clinics on March 3, 1947, complaining 
of a chronic eye-lid infection of both upper 
and lower lids of five years’ duration. Her 


trouble began following an attack of influ 
enza. Various types of treatment had been 
tried including sulfa drugs, penicillin, mer- 
curic ointments, systematically and locally, 
irrigation, and daily massage of the lids with 
expression of the meibomian glands. All of 
these varied treatments were worthless, and 
the patient had had repeated small abscesses 
of the lid margins from 1942 to 1947, 

Examination of the patient revealed that 
the lower lids of both eves were thickened 
and the borders were ruby red. Many of the 
cilia of the lower lids were absent, and the 
palpebral conjunctiva was deeply injected 
and covered with follicles, especially in the 
lower fornix. The rest of the examination 
Was essentially negative. 

Smears and culture of the tears, conjunc 
tival fluids, and scrapings of the conjunctiva 
were taken from each eye separately and 
stained with Giemsa’s, Wright's, and Gram's 
stain, but all failed to demonstrate any patho- 
logic organisms. Cultures of the cilia were 
taken on blood agar and Sabouraud’s me 
dium and incubated at 20°C. and 37°C, It is 
important to note that the cultures of the cilia 
were obtained by plucking a cilium and in 
oculating it on Sabouraud’s and blood agar. 
After a period of several weeks the culture 
inoculated on Sabouraud’s medium revealed 
Microsporon audouini. Interestingly enough, 
the patient’s eyelashes showed no fluores- 
cence under the Wood's filter. The type of 
fungi isolated from the cilia of the patient 
was checked by both mycologists and derma 
tologists, and there was no doubt about the 
species and type of fungi isolated. Also, the 
case was presented before the Chicago Der- 
matology Society and was clinically checked 
by many dermatologists. 

Because of the nature of the infection, 
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soprgnal ointment’ containing propionic acid 
was prescribed. It has been found that adult 
hair is fungicidal as compared to children’s 
due to the presence of fatty acids of odd 
number of carbon atoms in the adult scalp 
sebum. However, this treatment was ineffec- 
tive. Roentgen-ray therapy was then ordered. 
The cilia of the patient were manually epi- 
lated and a course of six roentgen treatments 
to the eyelids were given at weekly inter- 
vals, Following this course of treatment the 
patient has had no more abscesses of her lids 
and has had no subjective complaints. 


CONCLUSION 


The case emphasizes the importance of 
thinking of a fungus infection in patients 
with chronic blepharitis. For those ophthal- 
mologists who do not have easy access to a 
bacteriology laboratory, attention is drawn 
to an article by Bearnhardt’ describing a sim 
ple culture medium for fungi. Briefly the 
method consists of placing 5.0 ce. of rice in 
1 100-cc, bottle and washing it three times 
with water. Then add 25 cc. of water and 
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0.8 cc. of 11,000 aqueous solution of gentian 
violet. The bottle is topped with nonabsorbent 
cotton plugs and is boiled for 30 minutes 
on three successive days. The media is then 
ready for use, The bottle is incubated at 
room temperature, and on this culture Micro- 
sporon audouini appear with aerial growth 
after about two weeks. The colony is seen 
as a dark-brown flat growth over the surface 
of the media. Microscopically, curved fila- 
mentous threads with no spores are seen 
This case is unusual for several reasons : 
(1) The patient was treated unsuccessfully 
by many ophthalmologists with numerous 
antiseptics because the etiology was unknown 
and hence the treatment ineffective ; (2) the 
common method of detection of Microsporon 
by means of the ultraviolet light was value- 
less; (3) the proper bacteriologic technique 
is the inoculation of an individual cilium and 
not the ocular fluids or cells; (4) finally, the 
proper treatment was the application of 
roentgen ray and not local antiseptics, 
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PRACTICAL METHODS OF PERIMETRY 


Dr. ApotpH PosNer discussed this subject 


during the instruction period. 


BIOLOGIC AND CLINICAL IMPLICATIONS OF 
CORNEAL RESEARCH 


De. Wirnetm Buscuke said that cor- 
neal research has provided a rational basis 
for many therapeutic suggestions; for ex 
ample, in respect to the rate of absorption 
of drugs, or in respect to possibilities of in- 
fluencing corneal hydration and of prevent- 
ing undue corneal vascularization, 

In addition, due to its capacity to survive 
in vitro for considerable time, the cornea is 
a most suitable object for pathophysiologic 
experimentation. Much of corneal research 
has concerned itself with problems of general 
biologic interest; for example, with the 
metabolic interaction between the tissue com- 
ponents, with factors determining tissue co 
hesion, and with factors controlling cell 
movements in wound healing and mitotic ac 
tivity of the epithelium. 

Several of the methods and approaches de- 
veloped in this phase of corneal research 
have found application as biologic tools in 
cancer research and in studies on the general 
pathology of radiational damages. This phase 
of corneal research has proven fruitful also 
in illustrating some fundamental biologic con- 
cepts which have clinical implications beyond 
corneal problems. 

One such biologic concept is illustrated 
here by some examples from experimental 
corneal research, namely the concept of rate 
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processes and the related one of the speci- 
ficity of therapeutic agents. 

In vitro experiments with animal eyes and 
corneas have shown that the clinical, histo- 
logic, and chemical changes due to various 
types of physical and chemical injuries to 
the cornea (flashburn, mustard gas, cold 
storage) are in their development markedly 
dependent on the environmental temperature. 

It is inferred that these highly tempera 
ture-dependent processes which occupy the 
latent period between the application of the 
injurious agent and the manifestation of the 
damage, are metabolic processes in the tis 
sue itself; they require in some cases oxy- 
gen. These examples illustrate the detri 
mental influence which one may expect from 
warm applications following these injuries. 
It is also shown that the cell movements 
concerned in the healing of epithelial defects 
following injury are likewise temperature 
dependent. 

The emerging fact, that both desirable and 
undesirable processes in the tissue are highly 
temperature dependent, represents apparently 
a therapeutic dilemma in the use of such 
unspecific therapeutic agents as heat. How- 
ever, the sani experiments have shown that 
the degree of temperature dependence, ex- 
pressed numerically as temperature coefficient 
of the latent period, is not the same in all of 
those processes, and it follows that the met- 
abolic processes themselves are not identical. 

The differential between various rate proc 
esses thus signified leads one to view with 
optimism the possibility of finding more spe 
cific therapeutic agents ; that is, agents affect- 
ing the rates of desirable and undesirable 
processes with a higher differential. The de- 
gree of specificity of any therapeutic agent 
may be looked at as a function of this differ- 
ential. Specificity of therapeutic effect as- 
sumes thus a quantitative rather than a quali- 
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tative meaning, with the antibiotics, fc4i ex- 
ample, being at the top of the scale,:and 
some pharmacologic agents such as atr ‘fine, 
eserine, and adrenalin, being intermedisfe in 
specificity. 
For these latter agents and for eve;§ less 
specific agents, such as heat, the conecft of 
rate processes makes it a rational theraskutic 
demand for the clinician to gauge and "hodi- 
fy therapeutic results on the basis of «msely 
supervised observation of the patient wt fre- 
quent intervals. 


CORRECTION OF CONGENITAL NYSTAGMUS 


Dre. Exnst L. Merzcer said tha’ al- 
though there is a large literature which deals 
with congenital nystagmus of the diffrent 
kinds, there is almost nothing to be found 
about therapeutic improvement of this for- 
tunately rare condition. He said that, al- 
though the visual acuity of most nystagmus 
patients is below normal, if properly cor- 
rected they can be much improved. He cited 
four cases to illustrate this view. 

The first case, that of a man, aged 21 
years, showed a pendulant nystagmus in all 
difierent 
glasses without The 
right eye had a visual acuity of 20/200; after 


directions. He had tried many 


much improvement. 
the correction of a myopic astigmatism of 
three diopters, he reached 20/80. His left 
eye was slightly hyperopic and, with and 
without correction, vision was 20/20—7. 
His nystagmus field showed a moderate 
nystagmus straight ahead, which increased 
in extent and frequency when he looked to 
the right and even more for up and down. 
When he looked to the left the nystagmus 
came almost to a standstill in the horizontal 
position. His eyes were almost constantly in 
the left corner of the lid fissure and his head 
turned sharply to the right. After correction, 
his stereoscopic vision was good, and his pre 
scription was combined with prisms on both 
eyes with base to the right. This improved 
his condition surprisingly and his ability to 
do close work was increased considerably. 
His corrected binocular vision was 20/50. 
The second case was that of a girl, first 


seen at the age of three years, who was al- 
most completely albinotic. In both eyes there 
was an astigmatism of five diopters. While 
the iris showed slight pigmentation, the 
fundus center was almost completely al- 
binotic, and the fovea region anatomically 
underdeveloped. The nystagmus field showed 
the largest motions in the left lower field, less 
in the center, and almost no shaking in the 
outmost right upper field. When the patient 
reached the age of five years, Dr. Metzger 
combined her glasses with prisms of five 
degrees, in the right eye with base-in and 
down, and in the left with base-out and down. 
Here also the effect was striking. The patient 
now reads without trouble and the distance 
vision for both eyes is 10/40. 

The third case is of a near-sighted boy 
who, at the age of 14 years, shows: O.U., 

10.0D. sph. 2.0D. cyl. ax. 180°. His 
fundi show a moderate conus temporalis but 
his macula is well developed. He shows in all 
horizontalis 


directions a slow 


with a rotatory component which does not 


nystagmus 


change when he looks at distant objects. At 
the age of 10 years, he was given prisms of 
three degrees, base-out. The binocular vision 
improved from 10/100 to 10/40, and the pa- 
tient is able to read comfortably. 

The fourth case is that of an albino girl 
with a high myopia and astigmatism and a 
congenital disturbance of her hearing. Her 
maculas were well developed. She had an 
alternating convergent squint and, in addi- 
tion, there was a latent nystagmus pendulans 
which caused reduction of the visual acuity 
when one eye was covered. Prisms of seven 
degrees with base-out were prescribed, and 
this immediately gave complete relief. 

Dr. Metzger concluded that the comfort 
of patients with congenital ocular nystagmus 
can be considerably improved by the use of 
prism glasses. The position of the prism base 
is to be determined from the nystagmus field, 
so that the most favorable eve position can be 
obtained with the least strain. Compensatory 
head-tilting can be considerably reduced. 

In cases in which increased convergence 
suppresses the nystagmus, prisms base-out 
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are helpful. In a case of latent nystagmus, 
prism glasses prevented the occasional mam 


festation of nystagmus by restoring the bin- 
ocular vision at all distances. 


Tue 1:2,000 FIELD IN CHIASMAL INTERFER 
ENCI 


Dr. Max CHAMLIN presented a number 
of cases of mass pressure on the optic chiasm 
and showed that the field most affected ts 
that for 1/2,000 white. The periphery of 
this field lies between 10 and 25 are degrees. 
Dr, Chamlin introduced the term, interme- 
diate field, for this area. He illustrated the 
following pomtys: 

1. The 1/2,000 field is always affected be- 
fore the peripheral field and before the im- 
mediate pericentral field. With recession of 
the interference, as by surgical removal of 
the tumor or successful roentgen therapy of 
a pituitary adenoma, the peripheral field 
clears first. The 1/2,000 field is, however, the 
last to show improvement and very often 
continues to show defect even with a normal 
peripheral and normal central acuity, 

2. The 1/2,000 field is always involved at 
least as much as the peripheral and usually 
more. 

3. The 1/2,000 field is much more accurate 
than corresponding fields for red such as 
5/2,000 red for the purpose of following 
cases of chiasmal interference as with roent- 
gen therapy or after operation. 

4. The 1/2,000 field shows changes before 
visual acuity (Snellen) does and serves as 
an index of what may be expected to happen 
to central visual acuity, and is much more 
accurate in evaluating the central field than 
the central visual acuity as recorded on the 
Snellen chart. 

Based on the above clinical findings, espe- 
cially the order of involvement and clearing 
of the peripheral and intermediate fields, Dr. 
Chamlin presented his concept of the vertical 
distribution of fibers in the chiasm, He be- 
lieved that the ventral portion of the chiasm 
represents the intermediate field, and the 
dorsal portion, the more peripheral field. 
Such a concept would account for the 
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usual order of involvement at the chiasm in 
a mechanical manner without postulating 
greater vulnerability of certain fibers even 
though more remotely removed from the 
mass. Dr. Chamlin concluded that the 
1/2,000 field is most important in evaluating 
chiasmal interference due to mass pressure 

Discussion. The discussion was opened by 
Dr. Leo M. Davidoff. 

Dr. Smith asked Dr. Chamlin for more 
specific information regarding the return to 
normal of the 1/2,000 field. 

Dr. Kestenbaum said that the use of col- 
ored objects in perimetry should not be dis- 
carded, There are conditions in which the 
sensation for special colors is relatively 
more damaged than that for white. 

The often-used terms, peripheral field and 
central field, are not very significant because 
“field” means the outline of the area in which 
an object is seen and the expression, central 
outline, would imply a certain contradiction. 
Practically, however, these terms signify: 
Peripheral field, for the outlines found at the 
perimeter; central field, for the outlines 
found with small objects especially on the 
tangent screen. The term, central field, 
should, however, not be confused with cen- 
tral visual acuity. Field refers to the extent 
of a functioning area; visual acuity, to the 
intensity of the function within this area. 

In the entire extent of the central fovea, 
each point has a visual acuity of 20/20. If 
by any reason an exact half of the fovea 
would be excluded from function, the visual 
acuity in the preserved half would still be 
near 20/20. Therefore, we find a vision of 
20/20 even in cases of complete bitemporal 
hemianopia due to interruption of all 
crossing fibers originating from the temporal 
half of the macula, since the fibers originat- 
ing from the nasal halves of the macula do 
not cross the sagittal midplane of the chiasm. 

Only if, in addition to the damage of the 
crossing fibers, the noncrossing fibers from 
the macula would be involved, the visual 
acuity would be affected. This is the case 
when, in addition to a lesion affecting the 
chiasm, one of the optic nerves is involved, 
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such as in arachnoiditis or in aneurysm of 
an artery, or in a tumor in front of the 
chiasm. Then we find, in addition to the bi- 
temporal hemianopic disturbance, a more or 
less severe loss of central vision in one eye. 

Dr. Chamlin discussed an intermediate 
field between 10 to 25 degrees which, in the 
presented cases, appeared to be of a special 
critical value. It seems that the lesion in just 
this area was striking because the examina- 
tion was done with an object of 1:2,000 
which shows the normal outlines of the field 
in about 20 degrees. If one would routinely 
use an opject of 1:4,000, he would find the 
critical details in an area of 5 to 10 degrees 
and defects in this zone would appear as 
especially significant, Therefore, the assump- 
tion of a special anatomic relationship is not 
required for the explanation of this phe- 
nomenon. 

Dr. Chamlin said that the first field to go 
is the peripheral part of the 1/2,000 field. 

To Dr. Kestenbaum, Dr. Chamlin replied 
that, so far as 20/20 vision is concerned, its 
relationship to the central field is unknown. 
Regarding objection to the term, intermedi- 
ate field, he felt that no other relationship 
can be used, Regarding the use of colors, he 
said it depended on what kind of white one 
used; that he had found that, between the 
10 to 25 degree area 1:2,000 white shows 
more than red. As for the time necessary for 
recovery, he said it depended on the dura- 
tion of the pressure. 

Bernard Kronenberg, 
Recording Secretary 


COLORADO 
OPHTHALMOLOGICAL 
SOCIETY 
November 19, 1949 


Dr. Leonarp Swicert, president 


CAPSULAR EXFOLIATION 


Dr. W. UELLER presented the 


case of Mrs. F., aged 65 years, who con 
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sulted him because of poor vision in the left 
eye. The history was that of intermittent 
blurring of vision but no pain or redness of 
the eye. 

Corrected vision was: R.E., 20/20; L.E., 
20/70. Tension was: R.E., 18 mm. Hg; L.E., 
54 mm. Hg (Schigtz). The anterior cham- 
bers were of normal depth. The right visual 
field was normal; the left showed the typical 
glaucomatous ring scotoma. The slitlamp 
showed fine gray flakes of capsu‘ar epithe- 
lium on the pupillary margin of the left iris. 
A similar, less-marked exfoliation of capsu- 
lar epithelium was seen in the right eye. 

The question was what to do for the right 
eye. It was being treated with pilocarpine. 

Discussion. Dr. William Crisp suggested 
eserine every other night to prevent adhe- 
sions. Dr, J]. Kafka advised immediate intra- 
capsular extraction and cited a case at Colo- 
rado General Hospital so treated with 
excellent result. Dr. George Filmer concurred 
with this stating that many ophthalmologists 
believe that capsular exfoliation invariably 
leads to glaucoma and that proper treatment 
for any such eye is intracapsular lens extrac- 
tion regardless of vision of the involved eye. 
Dr. William Crisp said that he felt that the 
complications possible in the removal of any 
cataract contraindicated such surgery until it 
became unavoidable. 


EXOPHTHALMOS WITH A BRUIT 


Dr. Ivan Hix, Jr., presented a case of 
unilateral exophthalmos with a bruit in a 72 
year-old man. The patient had had a “cold” 
for several months with a watery discharge 
that had cleared up two weeks prior to the 
onset of periods of blurred vision. These 
started 10 weeks before he was seen by Dr. 
Hix. The blurred vision was followed in a 
few hours by severe headache that was re- 
lieved by lying down. Three days before 
coming to the University of Colorado Eye 
Clinic, the patient noted dilated veins about 
the right eye and a protrusion of the right 
globe that became gradually worse in the 
next 24 hours. Vision had been reduced to 
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light perception. A bruit was heard over the 
right eye that changed with pressure over the 
right carotid. X-ray studies had to this point 
been negative. The patient had been found 
to have a fasting blood sugar of 242 mg. 


percent. 

Discussion. Dr. J]. Kafka suggested Dio- 
drast angiography and stated that a malig- 
nancy of the sphenoid sinus can cause venous 


obstruction. 


PHACO-ANAPHYLAXIS 


Dr. R. C. RicHArpDSON presented the case 
of D. C., a 65-year-old man, with bilateral 
senile cataract. On July 9, 1948, a right 
extracapsular lens extraction was performed. 
The surgical procedure was uneventful. The 
patient developed a postoperative iridocyclitis 
for which he received intravenous typhoid 
vaccine, atropine, and heat. 

On May 6, 1949, an extracapsular extrac- 
tion was done on the left eye and again irido- 
cyclitis developed in the newly operated eye. 
This responded to treatment. 

Three months ago there was a recurrent 
attack of iritis of the right eye. With each 
attack the patient has had a complete medical 
and dental study with no etiologic agent 
found. Now the patient has secondary cata- 
racts with 1/200 vision in each eye, but not 
improved with lenses. 

Discussion, Dr. J. 
since this appears to be a case of phaco- 


Koplowitz said that, 


anaphylaxis, needling should be done with 
caution. He advised desensitizing to lens pro- 
tein. Dr. George Filmer suggested the use 
of an antihistaminic before surgery. Dr. John 
Egan suggested intravenous nicotinic acid. 


OLD RETINAL DETACH MENT 


Dr. F. NELSON presented the case of Mrs, 
A. D., a white woman, aged 59 years. This 
patient was first seen on April 6, 1949. She 
gave a history of having been involved in an 
auto accident 12 years before at which time 
she suffered lacerations of the left brow but 
no injury to the left eye. The left vision be- 
came poor about four years ago. Three years 
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ago she consulted an oculist who told her 
she had no cataract but that an operation 
might or might not help her. This informa- 
tion was extracted very recently. The pa- 
tient had been practically blind for about 
one year. 

Examination showed the right eye to be 
normal ; vision 20/20. The left eve showed a 
hypermature senile cataract; no fundus re- 
flex was obtainable. Vision was light per- 
ception with apparently accurate projection. 

The patient was seen again on August 
22nd when the County Welfare Department 
requested removal of the cataract under the 
Aid to the Blind regulations, The cataract 
had the same appearance as in April but the 
light projection seemed to be a little uncer 
tain. The cataract of the left eye was ex- 
tracted intracapsularly on November 2nd 
after regular incision with a Graefe knife. 
No complications occurred during operation, 
There was no loss of vitreous. The wound 
was sutured. When the bandage was changed 
the pupil was somewhat pulled up, otherwise 
everything seemed all right. 

On the sixth day after operation the left 
eye was examined with the ophthalmoscope 
and a very extensive old retinal detachment 
was found. No hole or tear could be detected. 
The patient was discharged from the hospital 
on November 10th. 

Now the light projection is good and the 
patient can see hand movements at about 
one meter. The highest elevation of detach- 
ment is about the posterior pole where the 
detachment looks dark gray suggesting a 
mass behind it. The vitreous body is not 
herniated into the chamber ; it is dotted with 
innumerable light-brown pigmented opacities 
and shows some larger floating opacities in 
front of the detached retina. Transillumina- 
tion was performed on November 16th but 
didn’t prove the presence of a tumor. Because 
the eye had been operated only two weeks 
previously the transilluminator was not 
pushed very far backward. 


The question is whether there is a tumor 
behind the retinal detachment or not. The 
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importance of getting a correct history 1s 
stressed. 
Discussion 
how old this detachment was since the pa- 
tient seemed to have good light projection 
until quite recently. Dr. William Crisp sug- 


Dr. William Bane wondered 


gested bed rest to see if a more accurate diag 
nosis might not be possible. Dr. John Long 
concurred with Dr. Crisp and further said 
that transillumination may not be too helpful 
at this point in differentiating tumor and 
postoperative choroidal effusion. 


SUSPECTED TUMOR 


Dr. DrorGeMUELLER presented 
the case of J. S., a 44-year-old man, who 
complained of blurred left vision of six 
months’ duration. Objects were wavy and ir- 
regular. Vision had previously been normal. 
Examination showed vision to be: R.E., 
20/15, L.E., 20/100. The right eye was 
normal. The left fundus showed in_ the 
macula an area of greenish gray, somewhat 
mottled, with glistening drusenlike bodies 
on its surface, The change from this to the 
normal tissue was somewhat abrupt. Along 
the superior temporal vessels was a four disc- 
diameter area of darker slate gray. This area 
was slightly raised. It was felt by all who 
saw this case that the possibility of tumor 
must be kept in mind. The consensus was 
against enucleation and in favor of close ob- 
servation with careful drawings and maps of 
the lesions to note any change 


(ORBITAL IMPLANTS 


After the case presentations and following 
dinner, Mr. Fritz Jardon gave an interesting 
and illuminating lecture with pictures and 
slides on orbital implants, He traced their 
history and described the significant charac 
teristics of all including the present day in 
tegrated implants which impart such exten 
sive motion to prosthetic eyes. 


Thomas M. Van Bergen, 
Recorder. 


OPHTHALMOLOGICAL 
SOCIETY OF 
MADRID 


June 24, 1949 
Dr. Mario Estepan, chairman 


COCAINE IN OCULAR THERAPEUTICS 


Dr. Marin Amar described cocaine’s 1m- 
portance in surgery. When the anesthesia is 
complete, it will, in addition to abolishing the 
centripetal nervous pathways, similarly affect 
the centrifugal nervous pathways. This in- 
hibits the so-called axon reflexes which bring 
about the violent vasodilatory reactions fol- 
lowing surgical intervention without anes- 
thesia or with incomplete anesthesia. 

He spoke briefly on the use of cocaine in 
ocular and general therapeutics, mentioned 
its toxicity on injection, and named other 
anesthetics of less toxicity. 

Perfection of ocular anesthesia in major 
eye operations may be obtained by a com- 
bination of cocaine by instillation and novo- 
cain or procaine by injection. 

However, this combination of cocaine- 
novocain is insufficient in certain eye condi- 
tions in which there are circumscribed in- 
flammatory regions (hordeolum, scleritis, 
episcleritis } or in which the edema due to the 
injection is undesirable (pterygium); or 
when mydriatic effects of instillation are un- 
desirable, as for instance in exploring the 
lacrimal passages in cases of acute glaucoma ; 
or when one wants to utilize some properties 
of cocaine, such as softening the corneal epi- 
thelium in cases of corneal tattooing. In such 
cases the use of cocaine alone produces com- 
plete anesthesia and gives perfect control in 
all procedures. 

Discussion. Dr. Mario Esteban said that 
cocaine, in addition to its anesthetic action, 
has other topical applications due to its in- 
hibitory action on the corneal epithelium. 
Such applications are indicated in recurrent 
erosions of the cornea with rapid and exces- 
sive proliferation of the epithelium and in 


. 


certain cases of filamentous keratitis, with 
exuberant growth of the epithelium, in which 
one wants to inhibit the process of regenera- 
tion. 


SYNCHYSIS SCINTILLANS 


Dr. Munoz Pato presented a case of syn- 
chysis scintillans of the vitreous. A 45-year- 
old farmer was seen in the public clinic of 
the provincial hospital on June 23rd. At 11 
o'clock on the morning of June 4th, while 
he was harvesting, he suddenly noticed that 
the vision of the left eve became foggy with 
a great many black corpuscles filling his field 
of vision and causing considerable impair- 
ment of vision. There was no trauma and 
no pain. At examination vision was limited 
to fingers at one meter and was much worse 
when the images fell on the temporal por- 
tion of the retina, He saw many grayish 
spots which were rapidly displayed in his 
visual field in the direction of movement of 
his eyes, 

The right eve was normal. Left eye: lacri- 
mal apparatus, cornea, and palpebral con 
junctiva were normal. On the bulbar con 
junctiva of both eyes was a small pterygium. 
Ocular movements, light reflex, sensitivity, 
and accommodation were normal. Crystalline 
lens was transparent. The ophthalmometer 
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showed 0.5D. of astigmatism. Retinoscopy 
showed a “with” movement. 

There were numerous brilliant white cor- 
puscles which moved rapidly when the pa- 
tient turned his eye, appearing as a veritable 
flood of tiny stars flashing across the red 
glow in the pupil, Ophthalmoscopy, direct 
and indirect, showed the same picture, the 
corpuscles being more numerous in the tem- 
poral sector. 

The corpuscles in general were spherical, 
extremely small, and in some positions of the 
eye appeared as conglomerations which ex- 
tended for a little distance, Careful examina- 
tion by direct ophthalmoscopy revealed a few 
very small hemorrhages “floating” in the 
vitreous. This would seem to explain the na 
ture of the disease. 

First there was the hemorrhage into the 
vitreous. The synchysis scintillans was pro 
duced by some of the chemical constituents 
of the blood or of the products of decomposi- 
tion of the extravasated blood (cholesterol). 
Perhaps there are processes of which we are 
still ignorant that influence the grouping of 
these chemical compounds and, by their spe- 
cial physical structure, give rise to the oph- 
thalmoscopic picture here presented. 

Joseph I. Pascal, 
Translator 


OrntrHaLMic MINIATURE 


At the manufactory of the Gobelins we see the wools used in the 


fabrication of the tapestries arranged according to their shades. The 


number of these shades exceeds 28,000 and yet when we compare two 


approximate shades we distinguish them with facility, and perceive the 


interval which separates them. 


A. le Pileur, H’onders of the Human Body, 1870. 
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bIFTY-FIFTH ANNUAL SESSION OF THE ACADEMY 


ne of the most brilliant meetings of the 
American Academy of Ophthalmology and 
Otolarnygology held at the Palmer 
House, Chicago, from October 8th to 13th. 
he total registration was 4,828, only 20 less 


Was 


than the record made last vear when Sir 
Stewart Duke-Elder was the guest of honor. 
J. Mackenzie 


Califor nia, Opene d 


The president, trown, 


M.D., of 


the joint session of the scientific section with 


Los 


Angeles, 


an able address on “A half ce ntury of oto 


laryngology,” in which he reviewed the 
pioneer work of many otolaryngologists, 
with emphasis on the Americans who had 
contributed so much to this specialty. The 
mentioned recalled to 


familiar names he 


many, in a wave of nostalgia, the glorious 


days of ingenious surgery in this branch of 


medicine before the discovery of the antibi 
otics 

lhe guest of honor this year was the dis 
tinguished otolaryngologist, John D. Ker- 
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nan, M.D., of New York, who later on in 
the Section on Otolaryngology gave his 
address on “The pathology of carcinoma of 
the larynx based on serial sections.” 

The premiére showing of the motion pic- 
ture on the “Embryology of the eye,” by 
Dr. George W. Corner of Baltimore and 
Dr. George Smelser of New York, was, so 
far as the ophthalmologists were concerned, 
the hit of this or any other session so far. 

Marvelously planned and beautifully exe- 
cuted, this film, in two parts, revealed the 
development of the normal human eye from 
first to last. The picture lasted just an hour 
and, as the creation of the eye unfolded by 
means of animated drawings and colored 
photographs of actual embryologic sections, 
a skilled narrator explained in clear and con 
cise terms what was going on. 

Although sponsored by the Academy, the 
authors of the film were given entire free 
dom in the execution of it. Each of these 
men is an authority in human embryology, 
and no effort was spared to make the film 
as accurate as possible. The photography, 
under the skilled Dwinnell 
Grant of the Sturgis-Grant Corporation of 


direction of 


New York, was superb. 
The Academy plans to have copies of the 


film prepared for sale at a reasonable price 


to universities and hospitals that may be 
interested. It is hoped, by this way, to re 
cover, in part at least, the heavy expense of 
its preparation. It is impossible to say 
enough about the teaching value of this 
splendid work, The officers and members 
of the Academy are very proud of this ex- 
traordinary production, completed entirely 
without the heavy and crushing hand of 
governmental bureaucracy taking part. 
There was no dialectical materialism here. 

There were several symposia on the pro- 
gram of ophthalmology. The major one on 
under the able chair- 


Cordes of San 


“Corneal diseases,” 
manship of Frederick C 
Francisco, covered the applied anatomy and 


physiology of the cornea by David Cogan, 
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inflammation by James H. Allen, degenera- 
tions and dystrophies by F. Phinizy Cal 
houn, Jr., classification of corneal diseases 
by Edwin B. Dunphy, and treatment by 
Kenneth C. Swan. 

Another symposium on ACTH and corti- 
sone in ocular diseases gave us important 
reports by Henderson and Hollenhorst of 
Rochester, Minnesota, John M. McLean of 
New York, Sol Rome of Los Angeles, and 
Frederick C. Blodi of New York, on the 
extraordinary results of the use of these 
substances in a variety of ocular diseases, 
including retrolental fibroplasia and sympa- 
thetic ophthalmia. The general use of 
ACTH and cortisone and the local use of 
cortisone by instillation and subconjunctival 
injection were described. 

It appears to be the consensus that these 
substances act on intraocular inflammatory 
processes by shielding the collagen tissue of 
the eve as a buffer against the disease proc 
ess, They do not act directly on the disease 
process and, when withdrawn, the disease 
recurs. With each course of treatment, how- 
ever, the condition of the eye, as a rule, 
improves. Old pathologic processes are not 
affected and thus the earlier these substances 
are used, the better the result. Local use 
of cortisone seems to be effective and is 
cheaper to use, simpler to administer, and 
is free of the danger of serious side effects. 

As a background for this symposium, 
Howard F, Polley of Rochester, Minnesota, 
discussed the general subject of collagen 
diseases, and Leonard Christensen of Port 
land, Oregon, that of the ocular pathology 
of collagen diseases. 

A splendid and illuminating review of 
the viruses was given by Thomas Francis, 
Tr., of Ann Arbor, and Perrin H. Long 
brought us up-to-date on the antibiotics, 
with particular reference to aureomycin. 

The annual Jackson Memorial Lecture 
was given by Frank B. Walsh, of Baltimore, 
on “Optic nerve sheath hemorrhage.” This 
splendid essay on a poorly understood sub- 
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ject will, as is customary, appear in an early 
issue of the JouRNAL. 

Two papers on brucellosis were given. 
One by Alan C. Woods of Baltimore re- 
viewed the ocular conditions found in this 
disease. Among them he mentioned num- 
mular keratitis and per.odic ophthalmia in 
horses. The general subiect of human bru 
cellosis was completely seviewed by Wesley 
W. Spink of Minneapolrs. 

Among the outstanding papers was that 
by William Banks An'erson of Durham, 
North Carolina, on fundus changes before 
and after the rice diet prescribed for hyper 
The 
author conclusively showed, by a series of 
beautiful colored slides of the ocular fundus, 
that that of 


tensive cardiovascular renal disease. 


severe changes, even papil 


ledema, found in advanved cases are capable 


of being reversed by this treatment. 

A. L. Kornzweig of New York discussed 
the pathology of the eye in old age, basing 
his findings upon the pust-mortem examina 
tion of 120 eyes from ged individuals. His 
paper and his scientif’ exhibition on the 
subject attracted much .attention. 

Mrs, Helenor C. Wader of Washington, 
D.C, 
of nematode endophthximitis. Almost all of 


described an impressive series of cases 


the patients were childien under 10 years of 


age, 
United States. The eyes had been removed, 


most of whom lived in southeastern 
clinically diagnosed as: retinoblastoma. Her 
lantern slides, beautifally colored, showed 
up the nematode larvae in a striking fashion 

Another startling paper was that by L. 
R. Duszynski of New York in which he 
showed that 73 percent of eves removed fol- 
lowing glaucoma surgery revealed serious 
contamination of the 


fibrils and tale. He prewed that these parti- 


wounds with cotton 


cles of foreign material initiated an inflam 
matory reaction in the ocular tissue in each 


under the 


nvisible in ordinary 
but 
when polarized light 


instance were 


illumination microscope, 
were strikingly seen 


There seems to be no doubt that 


was used. 
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these foreign bodies account for postopera- 
tive complications and even failures. The 
exceedingly high incidence of their presence 
requires action on the part of each ophthal 
mic surgeon. 

As is recently customary, motion pictures 
of ophthalmic surgery and clinicopathologic 
case reports were interspersed here and 
there throughout the program of formal 
papers. These are valuable features of the 
program and, without exception, were well 
chosen, informative, and illuminating. In 
addition, a number of new instruments and 
ophthalmic devices were displayed and de 
scribed by their inventors. 

Of the 22 scientific exhibits, 17 pertained 
to ophthalmology. The first scientific award 
was to David D. Donaldson and David G. 
Cogan of Boston for their exhibit of stereo- 
photographs of the anterior segment of the 
eye. The second award went to A. L. Korn 
zweig of New York for his exhibit of the 
pathology of the eve in old age; and the 
third award to B. D, Leahey of Lowell, 
Massachusetts, on transplantation of the 
Honorable mention awards were 
Benedict, Edith Parkhill, 


and Joseph Groom of Rochester, Minnesota, 


cornea. 
given to W. L. 


for their exhibit on gliomas of the retina, 
and to F. H. Theodore of New York, for 
his exhibit of office bacteriology of the eye. 
hundred twenty-nine individual 
courses (including 11 home-study discussion 


One 


periods) and 32 continuous courses in oph- 
thalmology were given during the week. A 
faculty of 174 instructors gave 401 hours of 
instruction. The courses were crowded for 
the most part, and many of them were sold 
out. 

The daily scientific sessions were similarly 
crowded, sometimes not even standing room 
in the main hall, seating 3,000, was available 
The eagerness with which the members at- 
tended and the long hours of concentration 
they gave is a remarkable testimony to their 
thirst for knowledge and to the splendid 
character of the program. 


The new officers elected to serve in 1951 
are: President, Derrick Vail, Chicago; 
president elect, James Milton Robb, Detroit, 
Michigan ; Ist vice-president, Francis E. Le 
Jeune, New Orleans; 2nd _ vice-president, 
Peter Kronfeld, Chicago ; 3rd vice-president, 
Frederick A. Figi, Rochester, Minnesota. 
The new councillor is John H. Dunnington, 
New York. 

Members of the Academy will be de- 
lighted to know that William L. Benedict 
has been elected executive secretary-treas 
urer to serve full time, His election assures 
us that the magnificent work of this ex- 
traordinary organization will continue to 
thrive under his valuable direction. 

Dr. George W. Corner and Dr. George 
Smelser were elected honorary members of 
the society in recognition of their outstand- 
ing contribution and work on the film of the 
“Embryology of the eye.” 

The social side of the meeting was not 
neglected. The usual smoker and banquet 
were attended in force, and, at the latter, 
10 honor keys were presented to faithful 
instructors who have devoted many hours to 
the scientific work of the Academy. 

The next meeting of the organization will 
be held in the Palmer House, Chicago, 
October 14 to 19, 1951. 

Derrick Vail. 


WESTWARD HO 

The American public is faced with the 
problem of achieving a better distribution 
of medical care. An equally pressing prob 
lem is that of making available adequate 
clinical material for the teaching of resident 
staffs. The fact that no part of this nation 
or its possessions is now farther away from 
any other part than two days by air suggests 
the possibility of transporting doctors still 
in training to areas where large quantities 
of clinical material are available and at pres- 
ent inadequately cared for. The work of men 
still in their residencies must, of course, be 
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supervised by qualified specialists, but this 
problem, though difficult of solution, need 
not prove insurmountable. 

Last year Duke University and the Alaska 
Department of Health collaborated in a note- 
worthy educational experiment in ophthal 
mology and otolaryngology which may ulti 
mately be extended to other specialties. 
After completing the first year of the com- 
bined residency in ophthalmology and oto- 
laryngology offered at Duke, one of the 
young residents, Dr. A. W. Vogel, went to 
Alaska for a six-month period (July 1, 
1949, to January 1, 1950) which he spent in 
the Territory as a clinical ophthalmologist 
and otolaryngologist under the supervision 
of a consultant certified in both specialties. 

The young doctor’s first tour of duty was 
one month at the Mt. Edgecumbe Medical 
Center at Sitka where wards of the Alaska 
Department of Health and the Alaska Na- 
tive Service come for certain types of special 
medical care and for certain educational 
needs that cannot be met in the smaller com- 
munities, Here Dr. Vogel, in addition to 
learning how to carry on his work without 
the benefit of the equipment available in a 
large university medical school, was able to 
participate in a research project on phlycten- 
ulosis which was being conducted under the 
auspices of the United States Public Health 
Service. 

During the remaining five months, Dr. 
Vogel worked in 10 widely separated com- 
munities throughout the Territory, travelling 
as far north as Point Barrow, as far west 
as Nome, and as far south and east as Sitka. 
He encountered the same types of pathologic 
conditions which occur in the States but their 
relative frequency varied interestingly, the 
high incidence of phlyctenulosis being an 
outstanding variation. In his report he ex- 
pressed great satisfaction with his service 
and with the challenge to his ingenuity. 

The success of this first experiment in 
widening the scope of a university medical 
center geographically much farther than is 
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ordinarily considered feasible, suggests one 
way of reaching larger segments of the 
population with more and better medical 
care. What has been done in ophthalmology 
and otolaryngology could be done in other 
specialties as well. The problem of supervi- 
sion is a difficult one but, so far as Alaska 
is concerned, qualified supervision is at pres- 
ent available in general medicine, phthisiol- 
ogy, orthopedic surgery, and thoracic sur- 
gery, as well as in ophthalmology and oto- 
laryngology, and, as time goes on, there will 
no doubt be an increase in the number of 
trained supervisors in the Territory, 

The Alaska Department of Health, which 
Albrecht, 


has recently published a brochure describing 


is under the direction of Dr. C. E 


the residency project, and has offered affilia 
tions in ophthalmology, otolaryngology, or 
preferably both, to all universities wishing 
to participate in it. Each affiliation carries a 
stipend of $200 a month in addition to room, 
board, laundry, and first-class air transporta- 
tion to and from and within Alaska. 

It is my opinion, and I have observed at 
first hand the first phase of this residency 
plan in operation, that the program offers a 
most unusual opportunity to a young resi 
dent, with a spark of adventure in him, to 
broaden his own experience by living and 
working in this land of incomparable beauty, 
and to contribute to the health and welfare 
of the native people of our last frontier. It 
should take its place with the Heed fellow 
ships as one of the major extracurricular 
educational opportunities available to young 
\merican ophthalmologists in training. 

Phillips Thygeson. 


CORRESPONDENCE 
ASTEROID HYALITIS 
Editor, 
(American Journal of Ophthalmology : 


I have had the impression for several 
vears that asteroid hyalitis occurs much 
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more frequently in the left eye, although | 
have never seen anything in the literature to 
bear out my impression. 

Checking over our records, I find that we 
have had 20 patients showing asteroid hyali- 
tis in a period of 11 years, divided as to 
eve, SEX, and so forth, as follows: 


Eve 
20% 
OS 15 75% 
OU 1 3% 
Total . 20 100% 
Sex 
Male 9 15% 
Female 1! 55% 
Total 20 10% 
VISION 
20/20 or better .......... 13 65% 
20/380 to 20 0, nec 
5/200 5% 
Total : 20 100% 
Ace 
Youngest 45 
Oldest 8&3 
Average 
White 19 95% 
Colored l 5% 
Potal . 20 100% 


Our experience may have been excep 
tional and for that reason I should like to 
know the experience of those with a much 
larger number of cases, 

(Signed) Charles A. Young, Sr., 
Roanoke, Virginia. 


PHYSIOLOGIC GLUI 
Editor, 
American Journal of Ophthalmology : 

In the June, 1950, issue of the JourNaL, 
two papers were published on the use of 
thrombin plus plasma in ocular surgery. | 
have been working on this problem since 
1947 and published a paper in the Klinische 
Vonatsbhlatter f. Augenheilkunde (115:4, 
1949). T.am very glad to be able to corrob 


orate the findings of the JourNat authors. 
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Personally, | use thrombin alone or, more 
recently, in combination with freshly pre- 
pared fibrinogen solution (8 to 13 mg./ml.). 
With the indicated dilution of thrombin, a 
coagulation time of half a minute is ob- 
tained. The idea of producing a firm coagu- 
lum of fibrin between the surfaces in cata- 
ract extraction is, in my Opinion, a very sound 
step. The fibrin barrier reduces bacterial 
invasion. However, rupture of the wound 
cannot always be prevented. 

Introduction of physiologic glue in trans- 
plantation of skin, mucous membrane, or 
amnion represents a further advancement in 
surgery of the eve. | should like to stress 
the value of fibrinogen-thrombin combina 
tion in order to produce the coagulum, secur- 
ing firm and prompt healing of the wound. 
In surgical treatment of retinal detachment 
this method does not seem to possess any 
indication. 

(Signed) Stephen de Grosz, 
Budapest, Hungary. 


BOOK REVIEWS 
THE ADJUSTMENT OF THE BLINnb. By Hee- 
tor Chevigny and Sydell Braverman, New 

Haven, Yale University Press, 1950. 320 

pages, bibliography, and index. Price: 

$4.00. 

This book is informative and pertinent to 
the ophthalmologist. Truly, as the authors 
state, the ophthalmologist’s work is in the 
field of prevention of blindness and only ex 
ceptionally with the blind but his contact 
with those who are treated for blindness or 
with parents of blind children is sufficiently 
frequent and certainly important enough for 
him to have a good background of knowl- 
edge about the blind, if for no other reason 
than to adopt the best psychology possible 
at the critical time just before blindness 
intervenes. Actually the authors imply that 
eye doctors are probably the poorest psy- 
chologists among doctors! This is a startling 
implication demanding careful consideration. 
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lf truce, the deficiency should be corrected. I 
was so dumbfounded by the authors’ analy- 
sis that I plan to write an editorial on this 
subject to be published in a subsequent issue 
of this JOURNAL. 

The first chapter on adjustment and re- 
organization is largely an exposition of the 
problems of the blind with an explanation 
of the psychologic background, The authors 
state, “The prime problem of the blind man 
is independent movement.”” His economic 
problem, placed first by many, hinges on it. 

Objection is made to the terminology as- 
sociated with blindness. The difficulties in- 
volved are discussed but nothing better is 
offered. Physical and social adjustment are 
considered and their independence pointed 
out. The authors contend that the blind are 
not a sociologic group and should not be 
treated as such. 

The abilities of the blind are questioned 
by the sighted “. . . on all four major levels 
of human endowment—physical, mental, 
emotional, and moral.” The unjustness of 
this is discussed. 

Chapter II is on “The meaning of sight.” 
Man depends mostly on his best sense, that 
of sight, just as a dog also depends on his 
best sense, that of smell, but man tends to 
overestimate the role of vision and ignores 
evidence supplied by other senses. It is the 
education of these other senses, rather than 
any special endowment, that causes the 
blind to seem to have special powers in 
them. In teaching the congenitally blind, a 
serious mistake has been to try to teach in 
terms of vision, a sense never experienced. 
The absurdity of thinking that the blind 
live in darkness or a void is stressed. They 
are more like a five evlinder engine in a 
world of six-cylinder engines, than a six 
cylinder engine with one cylinder dead 

An instructive chapter is on the history 
of the care of the blind. Roughly this is 
divided into three broad phases: The period 
of mendicancy from earliest time to about 
600 A.D.; of the asylum from 600 A.D. to 
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about 1750; and of integration, or permis- 
sion for the blind to take a position in regu- 
lar society, which is within the last 200 years 
only. 

Probably this problem of the extent to 
which the blind can be integrated is the 
biggest puzzle now. The long struggle for 
acceptance of the blind socially and eco 
nomically is depicted. Their handicap should 
not isolate them. That some, perhaps most, 
need special help is recognized, but the 
segregation beyond necessity because of 
blindness is decried by most blind and 
workers with the blind. 

At the Oxford Congress of the Blind of 
1949, there was reasonable agreement among 
them—-and they are notorious for disagree- 
ment—-as to what should be done for them. 
They labelled the document that evolved at 
the congress “The bill of rights of the 
blind.” 

(sreat progress has been made, particu- 
larly in the changed attitude toward the 
blind and the assumption of part of their 
care by local and federal governments. This 
description of the upward struggle of the 
blind physically and psychologically is a 
worthwhile contribution to the subject. 

Lawrence T. Post. 


Recent ADVANCES IN THE PHYSIOLOGY OF 
Vision. By Hamilton Hartridge, M.D., 
Se.D. Philadelphia, The Blakiston Co., 
1950. 401 pages, 236 illustrations, 39 
tables, bibliography, and index. Price: 
Not listed. 
his brilliant text adds to the imposing list 

of contributions to the physiology of vision 

made in recent years by our British con 


freres. Hartridge details at a lively pace the 


recent advances in this field. Thanks to 
X-ray technique, both the axial length and 
the posterior nodal distance have been de- 
termined in the living eve. Pure retinene 
has been prepared by the oxidation of vita 
min A to vitamin-A aldehyde. Rhodopsin is 
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probably a polymerization product of reti- 
nene. Lawson (1948) made the surprising 
calculation that normal automatic blinking 
causes a black-out amounting to 10 percent 
of our seeing time, and that there is an 
equal percentage of inefficient vision before 
and after blinking. Ivanoff (1947) found 
that night myopia is minimized in atropine 
cycloplegia, aphakia, and presbyopia and 
suggests that dark adaptation affects the 
crystalline lens. Hartridge thinks that an- 
other factor may be that, with a reduction 
of light intensity, the fixation point is trans- 
ferred automatically toward the parafovea. 
Stiles and Crawford have proven that the 
rays which pass through the periphery of 
the pupil are only one quarter as effective 
in stimulating the retina as those which pass 
through its center. 

Hartridge introduces throughout the vol- 
ume his own interpretive comment. He holds 
‘hat the improvement of visual acuity with 
increased light intensity is simply due to 
an increased appreciation of brightness dif- 
ference. He would substitute for the present 
standard of visual acuity the cone unit, 
which is represented by one mm. at five 
meters distance. This subtends an angle of 
41 seconds and is equivalent to Snellen 6/4 
or 3.36 microns on the average retina. 

The book would have achieved better bal 
ance if some of the excessive space de 
voted to the facts and theories of color vi- 
sion had been otherwise utilized. Only inci- 
dental mention is given to flicker fusion and 
the clinical, industrial, and military appli 
cations of visual physiology. His own poly 
chromatic theory is essentially a synthetic 
modification of the Helmholtz and Hering 
conceptions. Hartridge concludes that color 
is mediated by seven types of receptors act- 
ing in three units. Supplemental to the basic 
tricolor unit (orange, green, and blue-violet ) 
are the subsidiary units, yellow and blue, 
crimson and blue-green—each unit having 
its own characteristic distribution and 
threshold. 
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Che book as a whole ts well documented and 
should prove a valuable aid to both teachers 
and students. 

James Lebensohn 


Harvey CUSHING. By Elizabeth H. Thom 
son. (With a foreword by John F, Fulton, 
M.D.) New York, Henry Schuman, 1950 
347 pages, 25 illustrations, index. Price: 
$4.00. 

The life of this complex and fascinating 
surgeon, written by John Fulton and pub 
lished a few years ago, was reviewed in 
the JourNaL (30:83, 1947). The present 
volume, written by Elizabeth Thomson for 
the Life of Science Library, condenses in a 
charming style much of Fulton’s material, 
but handled a little differently. It makes 
Cushing more human and less the steel-wire 
technician. 

Miss Thomson devotes considerable atten 
tion to the part played by Mrs. Cushing 
who saw to it that her extraordinary hus 
band was sheltered and protected from the 
storm and stress of family life. The author- 
ess has uncovered new material that adds 
to the facets of this many-sided character. 
The book is a perfect gift for the medical 
student or doctor’s son. 


Derrick Vail 
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\ Guipe to PHOTOGRAPHY 
AND Its Aprtication To By 
Margaret Markham. New York, New York 
University Post Graduate Medical School, 
1950. 85 pages. Price: Not listed. 

This collection of lectures on ophthalmic 
photography were given by the author and 
others at the New York University Post 
Graduate School. The lectures have been 
arranged, edited, and presented largely in 
outline form The author states that “the 
Guide has been prepared with the sole pur 
pose in mind of acquainting the reader with 
some of the general principles that apply to 
medical photography, and with a number of 
specific applications that pertain to photo 
graphing the eye and adnexa.” 

There are eight chapters, The first deals 
with cameras and accessories and gives the 
author's views on proper equipment. There 
are also a number of elementary definitions 
The chapter on lighting should be helpful to 
the beginner and the chapter on sensitized 
materials gives recommendations for films. 
Other chapters give techniques of processing. 
Directions for copying and slide making are 
brief, while motion-picture making and pho 
tomicrography are merely touched upon. 

A good bibliography is provided for the 
reader who desires to investigate the subject 
more fully, 

Edwin S. Wright 
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1, Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 
cology, toxicology 

. Physiologic optics, refraction, color vision 
Diagnosis and therapy 
Ocular motility 
Conjunctiva, cornea, sclera 
Uvea, sympathetic disease, aqueous 
Glaucoma and ocular tension 


13 
NEURO-OPHTHALMOLOGY 

Dedimos, P., and Calamandrei, G. Re- 
flex anisocoria; an experimental and clini- 
cal study. Ann. d’ocul. 183:580-591, July, 
1950 

Transient differences in pupillary size 
caused by abdominal inflammations and 
degenerations are seldom mentioned in 
the literature but are more frequent than 
is generally believed. Anisocoria due to 
lesions in the neck and chest is better 
understood because of its closer associa 
tion with the known sympathetic—para 
sympathetic cerebrospinal tracts. The au 
thors report and analvze 150 cases of in 
flammatory or degenerative diseases espe 
cully of the lower abdomen with aniso 
cona in which the right eye was abnormal 
24 times, and the left eve 17 times. Among 
the organs involved were the female gen 
erative organs, kuiney, liver, pancreas, 
and lower intestinal tract. Mydriasis was 
more frequent than miosis. Mechanical 
pressure or chemical irritation in the ab 
dominal organs is a possible factor. An 
other factor is pain stimulation from the 
affected organs. Slight pain causes my 
driasis but severe pain produces miosis 


Chas. A. Bahn. 
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Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal 


10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


Gorman, W. F., and Brock, S. Nystag- 
mus: its mechanism and _ significance. 
Am. J. M. Se. 220:225-233, August, 1950. 

In this excellent review nystagmus is 
classified as ocular, neurogenic and laby 
rinthine. In general, ocular nystagmus 
persists for years or for life, neurogenic 
nystagmus for months, and labyrinthine 
nystagmus for days or weeks. In oscillo 
pia, noted only in nystagmus of recent 
origin, the visual sensation of movement 
is in the same direction as the nystagmus 
Uniocular nystagmus may appear in optic 
atrophy, spasmus nutans, multiple scle 
rosis, tetany of the newborn and con 
genital facial hemiatrophy. Lesions of 
the brain stem and especially that portion 
between the vestibular and oculomotor 
nuclei may induce nystagmus, which 
when vertical is pathognomonic. Nystag 
mus in multiple sclerosis, Friedreich's 
ataxia and syringobulbia seldom disap 
pears. In neurogenic nystagmus the fast 
component changes with the direction of 
gaze, the lesion being on the side towards 
which the amplitude is greater. Miners’ 
nystagmus appears only when the amount 
f light on the coal face falls below 0.4 f.c. 


James E. Lebensohn. 
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van Husen, Horst. Differential diag- 
nosis of papilledema in cerebral lues. 
Klin. Monatsbl. f. Augenh. 116:145-152, 
1950. 

The author diagnosed several cases of 
papilledema as due to cerebral syphilis 
when treatment with salvarsan promptly 
relieved the subjective complaints and 
made the neurologic symptoms disappear. 
Another essential diagnostic point was 
that the pathologic findings in the liquor 
quickly disappeared after salvarsan. Un 
less general improvement was noted in 
the first two weeks the diagnosis of 
cerebral lues was improbable and cerebral 
tumor was almost certainly present. It 
is to be noted that a negative Wasser 
mann reaction in blood and liquor does 
not exclude cerebral syphilis and a posi 
tive reaction does not exclude cerebral 


tumor. R. Grunfeld 


Morpurgo, F. Chronic progressive nu- 
clear ophthalmoplegia. Atti d. 37 Con 
gresso Soc. oftal. ital. 10 :397-402, 1948. 

After a short survey of the literature, a 
case is presented and the differential diag 
nosis discussed. Frederick C. Blodi. 

Okonek, Gerhard. The chiasmal syn- 
drome. Notes on differential diagnosis, 
therapy, and prognosis of sellar and sup- 
rasellar tumors. Klin. Monatsbl. f. Au 
genh. 116:113-130, 1950. 

Bitemporal contraction of the visual 
fields, bitemporal hemianopsia when fully 
developed, is the chief symptom of the 
chiasmal syndrome. If the process con 
tinues, central vision suffers, a nasal field 
defect develops, and primary optic 
atrophy and blindness result. The chias 
mal syndrome is caused mainly by pres 
sure upon the crossed nerve fibers by a 
growing tumor and must be differentiated 
from arachnoiditis. Three main groups of 
tumors are distinguished 

1. Primary intrasellar tumor, pituitary 
adenoma. Both the eosinophile and baso- 


ABSTRACTS 


1811 


phile adenomas cause a balloon-like dis 
tension of the sella, The chromophobe 
tumor causes even a greater enlargement 
of the sella, because it grows faster and 
comes to observation later than the 
cosinophile tumor with its symptom of 
gigantism. There is never increased intra 
ocular pressure nor papilledema; this 
differentiates these from  cranial-base 
tumors and from hydrocephalic enlarge 
ment of the third ventricle. The adenomas 
are very sensitive to X rays. If there is 
visual loss, surgical procedure followed 
by X-ray therapy is indicated, If there is 
no loss of vision, X-ray therapy suffices. 

2. Craniopharyngeomas are suprasellar 
cystic developmental anomalies which 
originate from dispersed cells of Rathke's 
pouch. They grow along the base of the 
skull and may reach the pons, While en 
larging they compress the third ventricle, 
cause internal hydrocephalus, intraocular 
pressure, and papilledema. The visual 
fields are irregular and not as symmetrical 
as in other groups. Endocrine imbalance 
leads to disturbance of metabolism and of 
sleep regulation. X-ray films show supra 
sellar calcium shadows. Craniopharyn 
geomas are very resistant to X ray. Total 
extirpation of the tumor is imperative, 
but in most cases this is impossible be 
cause of great extension, involvement of 
important vessels, such as the internal 
carotid artery, and the close proximity 
of the tumor to the heat regulation center. 

3. Suprasellar meningeomas grow from 
the dura of the base of the skull, of the 
tuberculum sellae, or of the plana sphe 
noidale. They are firm, fleshy, richly 
vascularized tumors that extend upward 
and posteriorly. X-ray films reveal an 
apparently normal sella. There is no in- 
crease in intraocular pressure nor papil 
ledema. This tumor, too, is resistant to 
X-ray therapy. Total extirpation of the 
tumor is essential to prevent recurrence. 


R. Grunfeld 
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Koss, |. V. M. Functional unilateral 
mydriasis. Arch. ()phth. 43:823-833, May, 
1950. 

Three cases are presented in 
visual acuity was unaffected, but in which 


which 


the pupil did not react to light and accom 
modation, and but slightly in convergence. 
The possible causes of this lesion, whi h 
rapidly disappeared, are discussed, and a 
complete review of the pupillary pathways 


is included E. J. Swets 


Stepien, Lucian. Adhesive inflammation 
of the pia in the region of the chiasm. 
Klinika Oczna 18 :353-374, 1948. 


Adhesive inflammation of the pia of 
the region of the chiasm ts considered an 
independent and well detined pathologic 


The 
pathology, etiology, 


entity author discusses its histo 


symptoms and diag 
nosis, Seven cases are described, three 
of them originated after trauma and one 
sinusitis. All of 


frontal 


after a the pa 


tients were operated on. There was one 


recovery and improvement in all 


Svivan Brandon 
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EYEBALL, ORBIT, SINUSES 


Converse, J. M., and Smith, B. Case of 
reconstruction of the maxilla following re- 
section for carcinoma of the antrum. |’las 
tic and Reconstruct. Surg. §:426-431, May, 
1050 

Radical maxillary resection resulted in 
a four-year control in this patient, but the 
deformity 


enophthalmos, diplopia and consequent 


facial ptosis of the eyeball, 


psychosocial disturbance were of such 


gravity as to warrant reconstructive sur 


gery 
ease or defect in the visual acuity in either 


There was no intrinsic ocular dis 


eve, but the diplopia was severe and dis 

turbing. 
Through 

the margin of the lower eyelid to a point 


medial 


an incision extending along 


beneath the canthus and curved 


along the base of the lateral wall of the 
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dissection beneath the gobe was 


nose, 


performed. The orbital contents were freed 


from the cicatricial tissue and the perios 
teum along the the 
maxilla, the lacrimal crest, and the ante 


frontal process of 
rior portion of the zygomatic arch. \ 
piece of iliac bone, suitably shaped to re 
store the orbital floor, was wedged be 
tween the zygomatic arch and no other 
means of fixation was used. The depres 
sion below the orbital floor was filled with 
cancellous bone chips approximately 1 
em. in diameter; over these another solid 
bone graft was placed. The muscle layers 
and edges of the skin flaps were united 
over this. Pre- and postoperative photo 
graphs, a roentgenogram and eight serial 
drawings effectively aid the presentation 
Alston Callahan. 


Hartleib, Robert. Plastic enucleation 
and polyviol ball. Klin. Monatsbl. f 
Augenh. 116 :390-397, 1950. 

The enucleation of the eyeball must be 
executed carefully, slowly, and delicately 
as in any plastic operation. Perfect anes 
thesia and absolute bloodlessness of op 
eration are prerequisite. The four rectus 
muscles must be secured with thin catgut 
in a U-form suture. The eyeball must be 
carefully dissected without crushing or 
tearing the tissues. After enucleation the 
two pairs of muscles must be carefully 
united over the polyviol ball so that they 
lie in the same plane for a distance of 4 to 
> mm RK. Grunfeld. 

Hogan, M 3. and Dickson, O. C. Bi- 
lateral orbital granuloma simulating a 
neoplasm. Tr. Am. Acad, Ophth. pp. 573 
577, May-June, 1950 

\pproximately two months after a 
slight injury to the right temple, a negro 
girl developed a severe progressive exoph 
thalmos, with lid edema and ptosis. 
Orbital exenteration was performed. The 
orbit contained a neuromyxofibroma. One 


year later, exophthalmos developed in the 


a 
: 
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left orbit coincidental with sinus infection. 
Transfrontal craniotomy was followed by 
recession of the exophthalmos and resto 
ration of practically normal vision. A 
biopsy from the superior rectus and obli 
que muscles and orbital fat contained only 
inflammatory tissue. Bodily examina 
tions were negative except for hypothy 
roidism, the diagnosis of which was based 
on the basal metabolism, plasma choles 
terol, and blood iodine content. 

The clinical findings suggest a bilateral 
thyrotropic exophthalmos coincidental 
with a true tumor in the right orbit and 
an inflammatory pseudotumor in the left 
\. Bahn. 


orbit. (9 figures) Chas 


Mylius, K. Thrombophlebitis of the or- 
bita and its treatment. Klin. Monatsbl. f 
116-246-250, 1950 


The author describes fiy e cases of severe 


\ugenh 


orbital thrombophlebitis complicated by 
meningitis and cavernous sinus throm 
| The from a 


basis, originated 
hordeolum in 


infection 
three cases, from a dental 
root abscess in one, and from an infection 
Only 


one patient died. In the others the disease 


in a small skin wound in the fifth 
cleared promptly after large doses of sul 
fanilamide and penicillin. In cavernous 
sinus thrombosis spinal injection of pent 
cillin several times a day may be indi 


cated R. Grunfeld 


Neuschuler, I., and Malatesta, C. Pseu- 
doneoplastic tuberculosis of the orbit. 
Boll. d’ocul. 29 :53-61, Jan., 1950 

Clinical and pathologic findings in a 
case of unilateral pseudotumor of the or 
bit of a 60-year-old woman are reported 
The source of the tuberculous metastati 
process was in the contralateral lung. (2 
microphotographs, references) 

K. W. Ascher 

Paufique, L., Guinet, P., and Papillon, J. 
The treatment of edematous exophthal- 
mos without hyperthyroidism. Ann 
d’ocul. 183 :449-482, June, 1950. 
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Present methods of medical and surgi 
cal treatment in thyrotropic exophthal 
mos are anything but satisfactory. The 
authors report 12 cases in detail in which 
the marked improvement which followed 
hormonal and X-ray therapy suggests fur 
ther investigation of his method, The hor 
monal treatment is based upon the pre 
sumed existence of definite types of both 
gonadal and thyropituitary insufficiency 
with defective capillary permeability. The 
close association of the onset of exoph 
thalmos with abnormal permanent cessa- 
tion of procreative function strongly sug 
gests that a specific type of gonadal in 
sufficiency is an important factor in the 
causation of the thyrotropic exophthal 
mos. Treatment with large doses of estro 
gens or testosterones is therefore strongly 
advised. That a specific thyropituitary in 
sufficiency is also a causative factor is 
demonstrated in the clinical and labora® 
tory The 
acter of the orbital tissues contrasted with 


tests made non-elastic char 


the more elastic consistency in thyrotoxic 


exophthalmos suggests the presence of 


mucin, which is deposited throughout the 
body in some types of hypothyroidism, 
The author advises appropriate treatment 
of the hypothyroidism with thyroxin, ad 
ministered with parasympathetic-activat 
ing drugs, preferably prostigmine. 

The X-ray therapy advised is of the 
semi-penetrating type and is preferably 
given at the same time as the hormonal 
treatment. The total dosage suggested is 
between 1800 and 5700r in 1 to 3 weeks 
and the rays are directed both at the orbit 
and the pituitary gland. Chas. A. Bahn, 


Roéttgen, P. A retrobulbar angioendo- 
thelioma with pulsating exophthalmos. 
Klin. Monatsbl. f. 116 :256-262, 
1950. 


The author describes a case of unilateral 


\ugenh 


pulsating exophthalmos caused by an an 
giomatous tumor in the orbit. The tumor 
was demonstrated by X-ray photography 
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and by angiography. The left bulbus was 
proptosed to 13 mm. It pulsated synchro- 
nously with the pulse. In the left eye a 
papilledema of 4 diopters was seen. Com- 
pression of the external carotid artery of 
the same side caused cessation of pulsa 
tion and diminished proptosis, whereas 
the compression of the contralateral ca- 
rotid caused aggravation of the symptoms. 
The tumor was extirpated by the trans 
frontal route, which should always be 
used, for it gives a wider operative field 
and many angiomas have an intracranial 
extension R. Grunfeld. 

Vogt, L. G. Plasti¢ substitute for lost 
orbital roof to relieve vertical strabismus 
with double vision. Klin. Monatsbl. f. 
\ugenh. 116:262-266, 1950 

A 39-year-old man fell on his face. A 
lacerated skin wound above the eye be 
came infected and later a frontal sinus 
operation was made necessary in order 
to evacuate the The 
operation necessitated the removal of a 


accumulated pus 
large portion of the orbital roof. After the 


operation the patient complained of 


double vision. The eyeball was entirely 
displaced. The orbital defect was replaced 
by a plastic roof, the eyeball thereupon 
regained its normal position and the 
double vision disappeared 


R. Grunfeld. 


Walser, l'rwin. A new plastic implant 
for prosthesis after enucleation. Arch. f. 
Ophth. 150:414-419, 1950 

The paladon implant had been described 
in a former paper. The author attaches the 
four recti muscles to the implant and ob 
the 
Ernst Schmerl 


satisfactory motilitv of pros 


tams 


thesis 


Wright, A 
mors. Tr. Ophth. Soc. U 
375, 1948. 


|). Approach to orbital tu- 
Kingdom 68 :367- 


The author describes his method of us 


ing the orbital margin as a free graft to 
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be replaced at the end of the operation, 
which allows a larger opening than the 
Kroénlein or Naffziger’s transfrontal op- 
eration through the orbital roof. Orbital 
decompression for malignant exophthal- 
mos due to Graves’ disease is also well 
accomplished by this method. He stresses 
the need of an accurate diagnosis, and that 
an air encephalogram should precede all 
orbital explorations. Beulah Cushman. 
15 
EYELIDS, LACRIMAL APPARATUS 


Bader, Alfred. Aplasia congenitalis 
glandularum Meibomi palpebrae inferi- 
oris. Arch. f. Ophth. 150:411-413, 1950. 


One is described. 


Ernst Schmerl. 


case 


Cameron, P. B. Familial ptosis of the 
eyelids appearing in middle life. Arch. 
Ophth, 43 :818-822, May, 1950. 

A family group of five generations is 
presented in which ptosis of the eyelids 
appeared only in middle life as a Men- 
delian trait. The pathologic 
process is evidently a progressive degener- 


dominant 


ation of the levator palpebrae superioris 
muscle. No disturbance in the innervation 
to the superior rectus or in other cranial 


nerves was noted. E. J. Swets. 


Davids, Hermann. The surgery of senile 
entropium. Arch. f. Ophth. 150:420-421, 
1950. 

The author obtained satisfactory results 
from resection of a triangular strip of the 
skin of the lower lid and removal of some 
of the fibers of the orbicularis muscle. 

Ernst Schmerl. 


Eriksen, Arne. Meningitis after Toti's 
operation. Acta ophth. 27 :287-289, 1949. 

A woman, 47 years old, dev eloped 
meningitis after Toti’s operation. Pneumo- 
cocci of the type 
tured from the nose and spinal fluid. She 
with 


same were cul 


recovered under treatment antibi- 


otics. A culture from the nose and a 
roentgenograph of the sinuses should be 
included in the preoperative study for a 
dacryocystorhinostomy. Ray K. Daily. 


Figi, F. A. Plastic surgery of the eye- 
lids. Plastic and Reconstruct. Surg. 5 :403 
419, May, 1950. 

The author describes a unilateral con- 
genital coloboma of the upper lid which 
he corrected by performing a lateral can 
thotomy, paring and direct approximation 
of the margins of the coloboma. He cor- 
rects congenital ptosis with fascial slings 
and recommends Z-plastys for epicanthal 
deformities. 

Hemangiomas may either be capillary 
or cavernous. The former are either the 
strawberry hemangioma or the port-wine 
stain type. Strawberry capillary heman 
giomas are best treated in infancy with 
irradiation, but this form of therapy ‘is 
contraindicated for the port-wine stain. 
The latter may be concealed with cos- 
metics if no thickening of the involved 
skin is present, or may be removed by re 
peated partial excision, or excised and re 
placed with skin grafts preferably in adult 
life. Cavernous hemangiomas of the eye- 
lids and adjacent structures are most ef- 
fectively treated with irradiation during 
the first vear of life. For lesions seen later 
in life, either electrocoagulation or injec 
tion of sclerosing solutions is indicated. 

When the possibility of malignant 
change cannot be determined without 
microscopic study, excision of the entire 
lesion in one stage is advisable. Immedi 
ate plastic repair usually is possible and 
should be carried out with the use of a 
pedicle flap from an adjacent area, a free 
skin graft, or possibly a mucous mem- 
brane graft. Large neurofibromas should 
be excised. 

For entropion the author recommends 
the excision of an ellipse of skin and sub 
cutaneous tissue from the outer surface of 


the eyelid. Senile ectropion is overcome 
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with cautery perforations or galvanocau- 
tery through the conjunctival surface into 
the tarsus; cicatricial ectropion is cor- 
rected with the free skin graft from the 
upper eyelid of the opposite eye. 

In case of excision of large portions of 
the lid for malignant lesions, the author 
prefers immediate repair only if the patho- 
logic process Is W ell localized. When more 
than a third of the lid must be sacrificed, 
rotation of a tarso-conjunctival flap may 
be used; with a greater loss, the Dupuy 
Dutemps procedure utilizing the struc- 
tures of the opposing lid for the repair 
may be carried out immediately or after 
some months. When the author removes 
an extensive epithelioma involving a por- 
tion of the eyelids as well as adjacent 
structures he recommends that the palpe 
bral remnants be drawn over the globe 
and sutured to the margin of the wound 
This affords an excellent protective dress 
ing for the eye during the period of wait 
ing to determine whether the lesion will 
recur. In addition it preserves and 
stretches the remaining portion of the lid 
which would otherwise contract down to 
such an extent as to be of little use for 
plastic repair later. Correction of the op- 
erative defect is thus rendered much eas 
ier. In the case of malignant lesions about 
the internal or external canthus which 
necessitate sacrifice of a third to a half 
or more of both eyelids, the severed ends 
of the lids are rotated to permit suturing 
them together as far as possible. (43 photo- 
graphs, 6 drawings) Alston Callahan. 


Legroux, RK. The technique of using 
free full-thickness palpebral skin grafts. 
Arch. d’opht. 10 :367 377, 1950. 

The author states that dermo-epidermic 
palpebral grafts have wide application in 
ophthalmology, particularly in Morocco 
where the frequency of lagophthalmos 
due to cicatricial ectropion is high. He 
describes in detail the preparation of the 
bed for the graft and stresses the need for 
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excision of scar tissue and for employing 
a graft large enough to allow for sub- 
sequent contraction. He obtains the hemo- 
stasis necessary for successful takes, by 
avoiding trauma and ligatures and by us 
ing light diathermy coagulation of bleed- 
ing points when necessary. The grafts are 
with the 
held in place by sutures which in turn are 


obtained dermatome and are 
used to hold in place a vaseline gauze 
dressing, moulded to maintain even pres- 
sure over the graft. Penicillin is used to 
minimize secondary infection. The first 
dressing is made between the eighth and 
twelfth days. Legroux closes his report 
with a consideration of the results he has 
obtained and with an analysis of the 
causes of the lesions requiring plastic re 


pair. (19 figures) Phillips Thygeson. 


Lisch, Karl. Carcinomas of the lids. 
Ophthalmologica  118:1010-1016, Dee., 
1949, 


The author reports the study of 45 
palpebral carcinomas treated at the eve 
clinic of the University of Munich be 
1935 and 1941. Histologically 35 
were of the basal cell type and 10 of the 
Of 18 


alone, 13 


tween 


squamous patients treated with 


radiation remained clinically 
cured for five years. The radiosensitivity 
of a given tumor cannot be predicted from 
the clinical or histologic findings. The 


author recommends surgical treatment 
whenever possible, followed by prophy 
lactic radiation Veter C. Kronfeld. 
Narog, F. Clinical and pathologic pic- 
ture of lid necrosis. Klinika 18: 


511-520, 1948. 


(lezna 


The author discusses the etiology and 
the lids. He 


a case of necrosis in an infant. 


pathology of necrosis of 
presents 
three days of age, and three in children. 
All were due to diphtheria. Autopsy on 
the infant revealed numerous changes in 
the 


internal due 


Lid 


to diphtheria 
60-vear-old 


organs 


necrosis in a 


toxin 
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woman due to lymphogranulocystosis ts 


briefly described Sylvan Brandon. 


G. B., and Conway, M. 
Treacher Collins syndrome (dysostosis 
mandibulo-facialis). Plastic and Recon 
struct. Surg. §:419-425, May, 1950. 

The Treacher Collins syndrome con 
associated congenital 


sists of these 


anomalies: 1, bilateral notching of the 
lower eyelids, 2. deficiency of the malar 
bone and infraorbital ridge, 3. lack of cilia 
of the medial third of the lower lids with 
oblique palpebral fissures, 4. micrognathia, 
5, bilateral deformities of the ears, and 6. 
bilateral absence of the puncta of the 
lids 


formities, 


nasal de 
the 


lower Other defects are 


malocclusion, absence of 
external canal with degrees of deafness, 
cleft lip and palate and deformities of the 
extremities. Ida Mann has ascribed most 
of these major defects to a retardation of 
differentiation of the maxillary mesoderm 
at and after the 50 mm. stage. 

The notching of the lower lids is cor 
rected by the Wheeler halving operation, 
and Wolfe grafts and intermarginal ad 
hesions; cancellous bone or a sculptured 
unit of cartilage is inserted along the in 
fraorbital ridge and malar eminence to 
correct these deficiencies; a cosmetic 
rhinoplasty corrects the abnormally large 
or humped nose; the ears are advanced 
forward and transposing flaps, Z-plasty 
and epithelial inlays are used for the con 
the 


dontic procedures are employed in early 


struction of external canal: ortho 
life to further stimulate facial develop 
ment and effect normal dental occlusion 
If the patient is not seen until late in life, 
mandibular section with or without bone 
graft may be necessary. Additional recon 
structive procedures may be necessary to 
establish facial symmetry. 


Alston Callahan. 


del Regato, J. A. Roentgen therapy of 
carcinoma of the skin of the eyelids. 
Radiology 52:564-573, April, 1949 


} 
‘\ 
j 
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Che author reports on 108 consecutive 
cases of carcinomas of the skin of the eve 
lids and of the canthi, which he saw in six 
years. Most carcinomas arose from a mid 
dle or lateral third of the lower lid near 
its ciliary border. The next most frequent 
site was the inner canthus, around or un 
der the caruncle. Eighty percent of this 
series arose from the lower lid or inner 
canthus. The growth usually presented 
well defined limits with no visible ulcera 
tion or a small central loss of substance; 
less frequently it arose from a pre-exist 
ing area of dyskeratosis with an ill-defined 
superficial ulceration. Rarely did the le 
sions infiltrate the palpebral conjunctiva 
The basal cell carcinomas developed 
slowly. It is pointed out that basal cell 
carcinomas predominate in areas such as 
the evelids, the forehead, skin of the lips 
and chin; and that epidermoid, or squa 
mous cell carcinomas predominate in such 
areas as the ears, preauricular regions, 
temple and dorsum of hands 

The author advises against surgical 
control of these lesions, believes that the 
interstitial application of radium has had 
its vogue and that there is no eye shield 
which effectively protects the lens against 
cataract formation as a result of radium 
application. He gives roentgen therapy for 
eyelid cancers over a period of three 
weeks; the usual dose for a basal cell 
carcinoma ts 100 to 150 r repeated each 
day, sometimes increased to 200 or 250 a 
day and the total dose is usually about 
2.000 r. For a lesion 1.5 to 2 cm. in diam 
eter and a treatment lasting two to three 
weeks, he usually accumulates 4,000 to 
5,000 r calculated at the skin without 
“back-seatter’; no less than 3,000 r units 
should be given, Of the 161 patients with 
basal cell carcinomas, 134 were treated 
with roentgen rays, 16 received interstitial 
curie therapy, 9 were treated surgically 
and 2 refused treatment. In the 16 treated 


with interstitial curie therapy, two ir 


radiation cataracts and three cases of 
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marked atrophy resulted. There was only 
one recurrence, and only four patients 
died. In those cases treated with X ray 
there were Y recurrences which were sub- 
sequently controlled and no cataracts 
developed. Of the 7 patients with squa- 
mous cell carcinomas, one had a cervical 
metastasis which was treated surgically 
and controlled. The other six received 
X-ray therapy; three of these died of in- 
tercurrent disease in less than three years. 
Three patients, in one of which a pre- 
auricular metastasis prov ed by biopsy de 
veloped, remained well three years or 
more. The metastasis was treated and 
controlled by roentgen therapy, thus 
avoiding a facial paralysis. 
Alston Callahan. 


Schwab, Franz. Epithelioma adenoides 
cysticum of the lid. Arch. f. Ophth. 150 
388-404, 1950. 

In 1,000 patients the author found 40 
small tumors of the lid which clinically 
and histologically could be diagnosed as 
epithelioma. The histologic picture corre 
sponded to that of syringoma, as these tu 
mors are called by the dermatologist. In 
10 of the 40 cases there were similar nod 
ules on the neck and chest. 

Ernst Schmerl. 


Scuderi, G., and Monciino, N. The ques- 
tion of trachoma in the lacrimal passage- 
ways of discharge. Riv. ital. d. tracoma e 
di pat. oculare esotica 1 18-37, Jan. 
March, 1949, 

\n extensive review of the literature 
and a clinical study of 1,000 cases of tra 
choma are presented, Seventy lacrimal 
sacs were examined histologically, of 
which 44 were in trachomatous patients 
and 26 in individuals with chronic dacryo 
cystitis. In 16 of the former group histo 
pathologic changes were found which 
were truly trachomatous. There were hy 
perplasia and degeneration of the epi- 
thelium, many characteristic follicles with 
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degeneration, and fibrosis. It is possible 
that the trachomatous process may spread 
from the conjunctiva to the mucous mem- 
brane of the lacrimal sac. 

Francis P. Guida. 


Souter, W. C. Auto-eversion of upper 
lids (voluntary) unaided. Mimical ectro- 
pion of upper lids of S. Holth. Tr. Ophth. 
Soc, U. Kingdom 68:207-212, 1948. 

A patient, born in 1924, has been able 
since the age of 12 to evert his upper lids 
by muscular action with strong contrac- 
tions of facial muscles but no gaping. At 
first the maneuver was assisted by finger 
pressure backwards on the temple. The 
outer canthi were higher than normal, 
but the skull, orbit, lids and eyeballs were 
within normal limits 

Seulah Cushman. 


Toth, Zoltan. Transplantation of eye- 
lashes. Klin. Monatsbl. f. Augenh. 116: 
209-212, 1950. 

The lid margin is split in the middle 
between the skin and the tarsus. A nar- 
row strip of skin taken from the eyebrow 
is placed into this slit. The edges of the 
wound are sutured with running sutures 
to hold the transplanted skin between 
them. R. Grunfeld. 

Vannas, Mauno. Transplantation of 
lacrimal glands in man and rat; effect of 
injury of lacrimal duct in rat. Arch. 
Ophth. 43 :804-812, May, 1950. 

Moderate benefit in one of three eyes 
the 
human lacrimal gland was carried out en 


in which homotransplantation of 
couraged a study of the operative pro 
cedure on the rat. The rat possesses far 
different lacrimal anatomy than man and 
the procedures therefore are not directly 
comparable. In man surgical procedures 
on the lacrimal gland do not lead to severe 
ocular complications as they do in the 
rat. Only a few of the 46 experimental 


operations were successful, but this may 
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have been due to injury of the excretory 
duct or other imperfections in the opera- 
tive technique. Preliminary experiments 
on section and excision of the lacrimal 
duct in the rat indicate that this struc- 
ture may possess moderate regenerability. 
E. J. Swets. 


16 
TUMORS 


de Faria e Silva, D. Cancer of the 
choroid and detachment of the retina. 
Ann. d’ocul., 183 400-407, May, 1950. 

Retinal detachments were observed six 
times as frequently in eyes’ with 
malignant choroidal tumors at the pos 
terior pole as with tumors located more 
anteriorly. This increased frequency is 
apparently due to the increased number of 
vessels in the choroidal circulation of this 
region. Detachments are caused by tran 
sudation due to tumor pressure on the 
choroidal veins. Based on an analysis of 
33 cases, the author concluded that vas- 
cularity, pigmentation, size and the his- 
tologic character of choroidal malignant 
tumors have no practical relationship to 
the frequency nor extent of retinal de- 
tachments. Only the location of the tumor 
is of importance. Chas. A. Bahn. 

Klinowski, Czeslaw. Tumors of the eye 
in the eye clinic at the Jagiellon Univer- 
sity in the years 1940-44. Klinika Oczna 
18 :389-406, 1948. 

102 Tumors, 92 of them primary, were 
seen in the University Eye Clinic in five 
years. They occurred in 0.27 percent of 
the total of 38,744 patients. 

Sylvan Brandon. 


O'Brien, C. S. Common malignant tu- 
mors of the ocular adnexa. Rocky Mt. M. 
J. 47 :367-308, May, 1950. 

sasal cell and epidermoid types of lid 
carcinoma seldom metastasize but may in- 
vade locally. Wide excision followed by 
adequate irradiation is the best treatment. 


: 


The treatment of malignant lymphoma is 
by irradiation. Malignant melanomata are 
treated by excision. In any case of uni 
lateral proptosis, a neoplasm should be 
suspected, and if a carcinoma is present it 
usually is secondary to a primary growth 
in the skin or accessory nasal sinuses 
which rarely metastasize but are locally 
malignant. Sarcoma of the orbit is seen in 
children, and may be secondary. Any type 
of lymphomatous disease may have malig- 
nant lymphomatous metastases. Car- 
cinoma or mixed tumor of the lacrimal 
gland is not very malignant, but does 
cause local destruction, and is removed 
surgically. Bennett W. Muir. 
Starorypinska, Maria. A syndrome of 
naevi pigmentosi of the face and interior of 
the eye. Klinika Oczna 18 :407-413, 1948. 
“Naevus coeruleus” is of mesynchymal 
origin. In a young girl the left side of the 
face was the site of a bluish naevus which 
involved the palate and the eye. The iris 
was covered by small brown nodules, the 
pupil was fixed, and there was no fundus 
reflex because of heavy pigmentation. 
After two years, growth of nodules on the 
lower lid and in the area of the pupil was 
noticed. The author compares this case 
with another one seen 24 years before in 
an older woman in whom a similar naevus 
developed into a melanosarcoma. 
Sylvan Brandon. 


17 
INJURIES 

srunner, H., and Bieberdorf, F. The 
effects of the mesquite thorn on the hu- 
man eye. Tr. Am. Acad. Ophth. pp. 595- 
597, May-June, 1950. 

Mesquite thorn wounds of the cornea 
and sclera heal imperfectly and frequently 
become infected. The thorns contain a 
wax, cerotic acid, and one of the higher 
alcohols which is very irritating to the 
ocular tissues. They also frequently con- 


tain the fungus alternaria and its spores, 
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which cause infection especially in the 
uveal tract. The mesquite tree is one of 
the most frequent forms of vegetation in 
the southern and western parts of the 
United States. The author advises prompt 
and complete removal of the thorn from 
the eye with minimal trauma, the usual 
treatment for iritis, anterior chamber 
drainage if necessary, and the internal ad- 
ministration of iodides for fungus infec- 
tion. Chas. A. Bahn. 


Dunn, K. L. A preliminary study on 
“glassworker’s cataract” exposures. Tr. 
Am. Acad. Ophth. pp. 597-604, May-June, 
1950. 

Glassworker’s cataract is much less 
frequent than the literature suggests. In 
past studies, bilateral posterior subcapsu 
lar opacities which have been observed in 
glassworkers have been classified as 
giassworkers cataract. Now it seems 
probable that in many of these cataracts, 
exposure to radiant energy was at most 
an aggravating factor in cataracts due to 
other causes. The posterior subcapsular 
location was explained by the conver 
gence of light rays at the nodal point, 
which was erroneously assumed to be in 
the posterior lens capsule. A marked 
predisposition to this form of cataract ap 
parently exists. Very few cases of glass 
workers’ cataract could be found at one 
of the largest glassworks in this country. 

Chas. A. Bahn. 


Gigglberger, Hans. Pulsating exoph- 
thalmos with a rare sella fracture. Klin. 
Monatsbl. f. Augenh. 116:153-158, 1950. 

The following findings were noted 15 
months after severe head trauma: right 
sided facial, acoustic, and abducens 
paresis, mild protrusion and pulsation of 
the eyeball, enlarged, broadened scleral 
vessels. The patient complained of double 
version and buzzing noises in the head. The 
diagnosis of cavernous sinus aneurysm 
was not made until the X-ray picture re- 
vealed a basal fracture and fracture of the 
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dorsum sella. The internal carotid artery 


was ligated. The buzzing noises disap 
peared and the eyeball ceased to pulsate. 
RK. Grunfeld. 


Mejer, VF. Self-inflicted conjunctivitis 
due to lead acetate. ( phthalmologiu 
221-225, April, 1950 

The clinical picture was that of sharply 
outlined white lesions in the superficial 
layers of the tarsal and bulbar conjunc 
tiva. The surface of the lesions was dry, 
chalk-like. The white material could be 
removed by gentle scraping, exposing a 
bleeding base. The surrounding conjunc 
tiva was slightly congested and edema 
tous The patient, a 27 year old soldier, 
admitted having introduced lead acetate 
into his eye for selfmutilation. A biopsy 
revealed gray masses in the stroma which 
could be identified as a lead protein com 
pound. The lesions finally healed leaving 
delicate scars Peter C. Kronfeld 
18 

SYSTEMIC DISEASE AND PARASITES 

Adda, Victor. A case of ocular myiasis. 
Ophthalmologica  118:1003-1009, Dee., 
1049 

In the anterior chamber of a severely 
inflamed eve of a 55-year-old peasant boy 
in Czechoslovakia a tly larva could be 
identified by means of a loupe. The in 
flammation subsided after the surgical re 
moval of the larva, but the eve became 
blind. According to the zoologist’s report 
the larva belonged to the family of 
sarcophagidae which are commonly 
known as flesh flies or scavenger flies be 
cause they deposit their eggs or larvae on 
the decaying flesh of dead animals or in 
open wounds of man 


Peter 


Kronfeld 


Appel, W 
Klin. Monatsbl. f 


Hypertension and diabetes. 


116 :225-23, 


\ugenh 


ABSTRACTS 


The author reviews the newest theories 
of the development of hypertension and 
discusses the various forms of hyperten 
sion and their relation to diabetes. Dia 
betes may be associated with hypofunc 
tion or hyperfunction of the pancreas. In 
the latter case the pancreas is only second 
arily involved as it is unable to respond 
to the great demand coming from the 
hyperactivity of the hypophysis and dien 
cephalon. This is true of 70 percent of all 
diabetics. Arterial hypertension is found 
in 50 percent of these patients, in 70 per 
cent of women in whom diabetes appeared 
after the climacteric and in 80 percent of 
patients with Cushing's diabetes. In those 
with underfunction of the pancreas, hyper 
tension is found in the same proportion as 
in the general population, that is, in 20 to 
30 percent. Diabetes itself leads to an 
early aging of the vascular system. The 
hyperlipemia acts deleteriously when 
changes of capillary permeability are also 
present, which is the case in the hyper 
function type of diabetes. Extensive dia 
betic retinitis is always accompanied by 
hypertension but single hemorrhages may 
be present without hypertension. The vas 
cular changes depend on the duration of 
the disease ; 70 percent of all diabetics be 
low the age of 40 years who had diabetes 
for over 20 years have arteriosclerosis. 
Diabetic glomerulosclerosis, a syndrome 
of renal insufficiency, nephrosis, hyper 
tension, and diabetic retinitis develop in 
20 to 60 percent of the patients. The end 
result of this disease is the same as that 
of malignant sclerosis. In malignant 
sclerosis the pathologic change is in the 
arterioles, in  glomerulosclerosis in the 
\ diabetic 


suffers more from. cardiovascular-renal 


capillaries of the glomerulus 


disease than from diabetes and the ther 


apy should be planned accordingly 


R. Grunfeld 


Blaustein, A., and Caccavo, A. Infec- 
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tious mononucleosis complicated by bi- 
lateral papilloretinal edema. Arch. Ophth. 
43 853-856, May, 1950 

The history suggested the possibility 
of chronic subdural hematoma. The 
laboratory data and subsequent clinical 
behavior confirmed the diagnosis of in 
fectious mononucleosis. Bilateral papil 
lorentinal edema is a rarely observed 
manifestation of this disease 


Ralph W. Danielson. 


Brand, Emmerich. The ocular tension 
in myotonic dystrophy. Ophthalmologica 
119:157-162, March, 1950 

In a typical case of dystrophia myo 
tonica both eyes showed myotonic cata 
ract and low ocular tension. Since the 
ocular tension rose only 2 mm. during a 
pharmacologically produced rise in bleod 
pressure from 90/00 to 115/65, the author 
believes that the low ocular tension was 
not related to the low blood pressure 
\fter subcutaneous injection of anterior 
pituitary extract the ocular tension 
showed a rise, which is the characteristic 
response of recently castrated animals, 
whereas in normal animals as well as in 
man the ocular tension drops under the 
influence of anterior pituitary extract 
The author concludes that the ocular 
hypotony of patients with myotoni 
dystrophy is probably related to the 
testicular atrophy which is a common 
feature of myotonia 

Peter C. Kronfeld. 


Calmettes, Deéodati, and Gally. Ocular 
toxoplasmosis. Arch. d’opht. 10:165-169, 
1050 

The authors review the literature on 
toxoplasmosis and describe the clinical 
signs of the ocular infection. They re- 
port the case of a 10-month-old infant 
with microcephalus, strabismus, and 
psychomotor deficiency in which cerebral 


calcification and patches of central 
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chorioretinitis suggestive of toxoplas- 
mosis were discovered by radiographic 
and ophthalmoscopic examination. Al- 
though serologic proof was lacking in this 
case, the authors attribute the disease to 
toxoplasmosis. The fundus lesions are 
illustrated in color 
Phillips Thygeson. 


Christini, G., and Roversi, lL. Protein 
and lipoid metabolism in some patients 
with diabetic retinopathy. Atti d. 37 Con- 
gresso Soc. oftal. ital, 10:506, 1948 

No changes in the protein metabolism 
could be found. The fat content in the 


plasma was consistently high 
Frederick ( Blodi 


Czukrasz, Ida. Reiter's syndrome. ()ph 
thalmologica 119 :99-102, Feb., 1950 

A 21-year-old man was first seen in 
the clinic with gonococcal urethritis of 
three weeks’ duration, acute gonococcal 
conjunctivitis of the right eve and acute 
iritis of the left. Systemic sulfonamide 
and fever therapy and the usual local 
therapy succeeded in bringing the con 
junctivitis and uurethritis under control 
The iritis responded favorably at first but 
recurred on the twelfth day after admis 
sion, and required a second course of 
foreign protein injections combined with 
sulfathiazole by mouth. Three weeks after 
admission the disease appeared to have 
cleared up at all sites. Five months later 
the patient returned with mild bilateral 
conjunctivitis, acute iritis of the left eye, 
acute inflammation of the left knee and 
moderately severe urethritis of about two 
weeks’ duration. Various bacteriological 
tests made at this time proved negative 
The author considers the second attack 
of the disease as a manifestation of bac 
terial hypersensitivity. Since this second 
attack consisted of urethritis, conjunc 
tivitis and arthritis, the author suggests 
that the gonococcus be added to the list 


1822 


of microorganisms which, by causing bac- 
terial hypersensitivity, can give rise to 
Reiter's syndrome 
Peter C. Kronfeld. 

Grignolo, Antonio. A heretofore un- 
described syndrome consisting of iritis 
with hypopyon, erythema multiforme 
exudativum and spondylitis ankylopoe- 
tica. Ophthalmologica 118 :989-997, Dex 
1049 

The paper is based upon the study of 
one patient who from the age of 25 to 30 
years was afflicted with a severe chronic 
and recurrent ankylosing spondylitis, the 
outcome of which was a permanent but 
painless deformity of the lower spine, At 
the age of 49 years he developed acute 
iritis with hypopyon and negative ba 
teriologic findings in the aqueous with- 
draw on the eighth day of the disease. 
Under salicylate, sulfonamide, penicillin 
and foreign protein therapy the iritis sub- 
sided, but recurred in a milder form and 
associated with a skin rash diagnosed as 
polymorphous exudative erythema one 
month later. Three months after the sec- 
ond attack of iritis the patient was seen 
again, with essentially normal findings 
except for the deformity of the spine. The 
between this 


possible relationship 


syndrome and Behcet's and Stevens 
Johnson's disease, on the one hand, and 
Still-Chauffard’s, Marie 
Striimpell’s disease, on the other hand, is 


Peter C. Kronfeld. 


Reiter's and 
ussed 
Bilateral cataract as 


complication of diabetic cachexia. Klinika 
Oczna 18 :483-492, 1948 


Grom, Edward 


Diabetic cachexy and bilateral cataract 
are described in a 17-vear-old girl with 
weighed 18.4 


kems. and was 135 em. tall. Her mental 


sexual infantilism. She 


development was normal. A_ general 
endocrine disorder was recognized and 
surgery for cataract was not advised 


The author discusses diabetes in young 


ABSTRACTS 


people and the cause of formation of 
diabetic cataract. Sylvan Brandon. 

d'Inman, W. S. The couvade in the 
England of today. Ann. d’ocul. 183 :592- 
O12, July, 1950. 

Couvade means the manifestations of 
the maternal urge in the male, This may 
occur before, during or after birth. In 
animals couvade is illustrated by the oc 
casional rooster who attempts to hatch a 
nest of eggs. In humans its occurrence is 
recorded in the book of Genesis and nu 
merous references occur in history. It is 
more frequent among primitive peoples, 
and is a type of psychoneurosis. Among 
the extraocular functional diseases which 
have been observed are vascular hyperten 
sion, asthma, and gastric dysfunction. Ap 
proximately 20 English cases are de- 
scribed in which styes and chalazia oc- 
curred coincidentally with an occurrence 
such as childbirth in persons with this 
condition. The secretion of the lids which 
is a secondary sex characteristic may be 
involved with or without secondary infec- 
tion in this form of psychoneurosis. 


Chas. A. Bahn. 


Marchesani, O., and Koch, H. Cataract 
and diseases of the middle ear. Arch. f. 
Ophth. 150 :329-339, 1950. 

Among 19 cases of unilateral cataract 
the middle ear was affected in 13 patients. 
In 36 cases of senile cataract only 4 with 
involvement of the middle ear were found. 
The anatomic and physiologic conditions 
suggest that in cases with involvement 
of the ear the metabolism of the lens is 
affected, probably through the autonomic 
nervous system Ernst Schmerl 

Patz, Arnall. Ocular involvement in 
erythema multiforme. Arch. Ophth. 43: 
244-256, Feb., 1950 

A review of 162 reported cases with le- 
sions of the mucous membranes revealed 
ocular involvement in 148, Purulent or 
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membranous conjunctivitis or a combina- 
tion of the two was the commonest ocular 
sign. Complications and sequellae of ocu 
lar involvement included perforation of 
corneal ulcers with loss of the globe, 
symblepharon, scarring of the lids, corneal 
opacities and keratoconjunctivitis sicca. 
The author draws attention to a suspected 
recent increase in the prevalence of mu 
cosal involvement in this disease and re 
ports four cases in detail. To avoid the 
existing confusion in terminology, the 
designation of “mucosal involvement in 
erythema multiforme bullosum” is recom 
mended. Aureomycin has recently been 
used to advantage. John C. Long. 

Radnot M. Cysticercus in both eyes. 
Klin. Monatsbl. f. Augenh. 116 :206-209, 
1950. 

The left eye of a 43-year-old farmhand 
was enucleated because of a tumor-like 
structure in the macula. Later the other 
eye exhibited a similar lesion which was 
believed to be a metastatic tumor. How 
ever, the histologic examination of the 
enucleated eye revealed a cysticercus. 

R. Grunfeld. 


Schmid, E. Eye symptoms in herpes en- 
cephalitis. Klin. Monatsbl. f. Augenh. 116: 
409-415, 1950. 

In a 17-year-old girl herpes zoster was 
followed four weeks later by encephalitis 
The following eve symptoms were noted: 
paresis of accommodation which disap 
peared after four months, persistent con 
vergence paresis, and loss of pupillary 
reflex. The author discusses the relation 
ship of the herpes virus to the encephalitis 
virus. R. Grunfeld 


Sicé, A. Ocular disorders due to 
trypanosomiasis. Ophthalmologica 118: 
722-732, Oct.-Nov., 1949 

The eye changes in human trypano 
somiasis may vary from a mild episcleritis 


to a severe cyclitis and chorioretinitis. 
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The latter may lead to permanent visual 
loss. To be distinguished from the eye 
changes due to trypanosomiasis is the 
optic neuritis due to tryparsamide intoxi 
cation which may set in insiduously or 


gradually. Peter C. Kronfeld. 


Veeneklaas, G. M. H. Ocular involve- 
ment in chickenpox. Ophthalmologica 
119 :96-98, Feb., 1950. 

in the Dutch family reported herein 
chickenpox took an unusual course in that 
two children developed vesicular lesions 
at the limbus. The third child had chicken 
pox twice, the second attack three months 


after the first. Peter C. Kronfeld. 


Witenberg, G., Jacoby, J., and Steckel 
macher, S. A case of ocular gnathosto- 
miasis. Ophthalmologica 119:114-122, 
Feb., 1950. 

Gnathostomiasis, that is, infestation of 
man with larvae of the nematode Gna- 
thostoma spinigerum, is a rare condition 
of which about 100 cases have been re- 
ported in residents of the Far East. The 
paper under review concerns a_ white 
middle-aged woman who migrated from 
Germany to Palestine in 1935. In De 
cember, 1946, she developed the first signs 
of an illness which five months later was 
diagnosed as gnathostomiasis when a 
worm could actually be seeen crossing 
the cornea. In a propitious moment the 
worm was removed by keratotomy and 
identified as Gnathostoma spinigerum. 
From the clinical symptoms preceding the 
appearance of the worm in the cornea its 
path of migration could be reconstructed, 
namely from the base of the skull to the 
sella turcica, from there into the left orbit 
and finally into the sclera and cornea of 
the left eye. The portal of entry could not 
be determined with certainty, but inges 
tion of raw, infested fish was the most 
likely source. Gnathostoma spinigerum is 
characterized biologically by its migra 
tory tendency and its relative innocuous- 


ness. Peter C. Kronfeld. 


19 

CONGENITAL DEFORMITIES, HEREDITY 

Arkin, Viktor. Heredity of squint and 
its importance in the origin of muscle 
imbalance. Klinika ()czna 189:414-431, 
1948. 

The author 
squint in 33 of which heredity is estab 


discusses 100 cases of 


lished, Anisometropia and amblyopia 
were found in the majority of children 
and in 45 


parents. Amblyopia and 


anisometropia are inherited in children 
whose parents did not squint in their 
youth. The squint manifests itself in such 
children after unusual nervous stimula- 
tion, such as bombing or serious diseases. 
Orthoptic training can improve only the 
acquired component of amblyopia. 
Sylvan Brandon 


Cuendet, J. F., and Della Porta, V. 
Association of congenital nystagmus with 
amblyopia and corneal astigmatism. In- 
complete sex-linked dominance. Arch. 
dopht. 10:187-201, 1950 

Cuendet and Della Porta report on a 
family of 106 members, spread over four 
generations, of whom 22 or 21 percent 
displayed a congenital nystagmus. All 
22 had a significant corneal astigmatism 
None of the 


subjects showed dyschromatopsia, macu 


and all were amblyopi 


lar changes, albinism, aniridia, retinitis 
pigmentosa, or other ocular malforma 
tions. The heredity was sex-linked and 
incompletely dominant, the degree of 
dominance in this family about 50 per- 
cent. The female heterozygotes were not 
nystagmic, amblyopic, or astigmatic. It 
is suggested that a single gene is con 
cerned, manifesting itself in a triple ocu 
lar alteration. Two other families with 
the same ocular defects are reported 


Phillips Thygeson 


Franceschetti, A., Brocher, J. E. W., 
and Klein, D. Mandibulofacial dysostosis 
with multiple skeletal anomalies and 


ABSTRACTS 


clonic torticollis. Ophthalmologica 118: 
796-814, Oct.-Nov., 1949. 

Under the name of mandibulofacial 
dysostosis Franceschetti and Zahlen have 
described a malformation characterized 
by 1. 


partial colobomas of the lower lids in 


slanting palpebral fissures with 


their external portions, 2. hypoplasia of 


the malar bone and of the mandible, 3 
microtia, 4. macrostomia and other con 
genital anomalies. Of this condition the 
authors now report in detail a unilateral 
case in which the facial anomalies were 
associated with gross anomalies of the 
spine similar to those seen in Klippel 
Feil syndrome. The case is analyzed from 
the embryological and genetic standpoint 
Peter C. Kronfeld. 


Franceschetti, A., and Klein, D. The 
mandibulo-facial dysostosis. A new he- 
reditary syndrome. \cta ophth. 27:143- 
224, 1949 

The authors report six cases of a con 
genital anomaly, which they describe as 
a distinct and independent clinical entity 
under the name of mandibulo-tacial syn 
drome. It differs from the previously 
described forms of malformation of the 
cranio-facial bones in the developmental 
and causal genesis. A review of the litera 
ture discloses a number of such cases, 
which have been reported under a heterog 
enous nomenclature. It is characterized 
by an antimongoloid position of the 
palpebral fissures, and an S-shaped form 
of the lower lid. According to the severity 
and symmetrical extension of the syn 
drome it can be subdivided into complete, 
incomplete, abortive, atypical, and uni 
lateral forms. The primary cause lies in 
a disturbance of ossification of the 
mesodermally-derived facial bones that 
arise from the first visceral arch, due to 
an inhibitory process which occurs in the 
seventh week of embryonic life. The syn 
drome is of genetic origin and follows an 


irregular dominant mode of inheritance. 


ay 


: 

f 
| 
E 


Support of the hereditary origin ts seen 
in the number of somatic and psychic 
anomalies found in the families of some 
of the patients. The variability of indi 
vidual manifestations indicates an un 
stable yene, and the occasional associated 
skeletal disturbances suggest that it ts 


pleiotropic. (85 figures) Ray K. Daily. 


Godfredsen, FE. Late manifestations of 
Leber’s disease in a hereditary trans- 
mitter. Acta ophth. 27 :429-435, 1949. 

Bilateral involvement of the opti 
nerves and large central scotomas were 
observed in a woman, 50 years old, who 
was reported as a normal transmitter 
Lundsgaard’s monograph on 
Leber’s disease. The patient’s maternal 
uncle, three brothers and her son have 
Leber’s disease. In her the disease de 
veloped ten years later than in her son. 
There was no change in the enlarged 
sella turcica, which was demonstrated 
radiographically 14 years previously, 
when her vision was still normal 


Ray K. Daily 


l.uzzatto, A. The syndrome of van der 
Hoeve and psychosis. \tti d. 37 Congresso 
Soc. oftal, ital. 10:449-451, 1948 

The syndrome of van der Hoeve con 
sists of blue scleras, osteopsathyrosis and 
otosclerosis. This syndrome can occur 
with various forms of psychopathies, The 
author reports a family, many members of 
which had all the signs of van der Hoeve'’s 
syndrome. One brother was schizophrenic 
He had a hyperexcitability of the vestibu 
lar nerve and a lymphocytosis, (Refer 


ences } Frederick ( Blodi 


Piaendler, U. A Swiss family with 
multiple ocular malformations. Ophthal 
mologica 119 :103-113, Feb., 1950 

The following ocular malformations oc 
curred in four members of a Swiss family 
residing in the valley of St. Imier 


ectopia of the lens, congenital cataract 
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and conical cornea in two cases; ectopia 
of the lens, congenital cataract and con 
genital optic nerve atrophy in one case, 
and blindness of undetermined nature in 
the fourth case. Study of the family pedi- 
gree revealed several intermarriages 
within the family. The mode of inherit- 
ance was probably recessive. 
Peter C. Kronfeld. 


Sorsby, Arnold. The classification of 
the unassociated dystrophies of the fun- 
dus. Tr. Ophth. Soc. U. Kingdom 68: 
105-113, 1948, 

The fundamental  ophthalmoscopic 
feature suggesting a genetic anomaly ts 
the frequent marked symmetry of the 
lesion in the two eyes with fairly simul 
taneous onset. The lesions are topo 
graphically classified as central, equa 
torial, peripheral and generalized and the 
characteristics of pigmentation recog 
nized are mottling, atrophic reaction and 
the bone corpuscle type. Genetic anoma 
lies may take the form of a congenital 
structural defect or of an abiotrophic 
lesion. The author gives a tentative list of 
clinical entities that have dominant and 
recessive characteristics 

Beulah Cushman. 


Streitt, E. B. Embryotoxon posterius 
Axenfeld. Ophthalmologica 118 :815-827, 
Oct.-Nov., 1949, 

The author proposes the term “mar 
ginal posterior dysplasia of the cornea” 
for the various degrees of the congenital 
anomaly which is generally known under 
the term posterior embryotoxon (Axen 
feld) and which presents itself biomicro 
scopically as an annular gray, translucent 
ledge in the deepest corneal layers, 
slightly inward from or anterior to the 
limbus and slightly protruding into the 
anterior chamber. The normal correlate of 
this formation is the anterior marginal 
ring of Schwalbe. The dysplasia is due 
to the persistence of a normal embryo- 
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logic formation which is of trabecular and 
reticulate structure. The milder degrees 
of posterior marginal dysplasia are com 
mon. The more severe ones are usually 
associated with anomalies of the cham- 
ber angle. Peter C. Kronfeld. 

Waardenburg, P. J. Persistent pupil- 
lary membrane, anterior polar cataract 
and microcornea in two generations. Oph 
thalmologica 118 :828-842, Oct.-Nov., 
1949, 

A family with the congenital ocular 
anomalies indicated in the title is reported 


in detail. Peter C. Kronfeld. 
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AND HISTORY 

Baumann, A. A short history of tra- 
choma and its treatment. Riv. ital. d. 
trachoma e di pat. oculare esotica 1:14-26, 
April-June, 1949. 

The author presents a short and rapid 
review of the history of trachoma and its 
treatment from earliest days to our pres 
ent days. He reviews the various theories 
and the methods of treatment of the dis 
ease used throughout the centuries. 

Francis P. Guida. 


Birren, Faber. Light control vs. light 
intensity. Tr. Am. Acad. Ophth. pp. 590 
595, May-June, 1950 

In general, illumination engineers tend 
to exaggerate the effect of variations in 
the illumination level. Under many cir 
cumstances it is far more difficult to 
arrange the color and brightness of an 
environment than the light level. A per- 
son working on dark material may be 
troubled by an adjacent white wall even 
though it reflects less light than the ma 
terial. The author presents and illustrates 
a basic principle which pertains to the 
relationship between the working en 
vironment and the task area brightness. 
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Strong contrasts in a working environ- 
ment require relatively low levels of light 
to avoid ocular fatigue. High levels are 
tolerable where contrasts are reduced. In 
general tasks, reflectancies of 60 percent 
should not be exceeded except on ceilings. 


Chas. A. Bahn. 


Foote, F. M. Growth of the Wise Owl 
Clubs. Tr. Am. Acad. Ophth. pp. 605-606, 
May-June, 1950. 

Only those whose eyes have begn saved 
in industrial injuries by the wearing of 
protective glasses are eligible for mem- 
bership. This organization is a dynamic 
force in industrial plants for the promo- 
tion of sight conservation. The National 
Society for the Prevention of Blindness is 
to be congratulated for its sponsorship of 
this practical advance in preventing in- 
dustrial blindness. Chas. A. Bahn. 

Ilerzfeld, Ignaz. Legal aspects of the 
loss of one eye. Ophthalmologica 118 :949- 
968, Oct.-Nov., 1949. 

This is essentially a criticism by a 
Swiss lawyer of present laws and judicial 
practices as they apply to loss of one eye 
in Switzerland. The author has ap- 
parently made a thorough study of the 
problem and quotes extensively from the 
international ophthalmologic literature. 
Because of its unusual lucidity and 
completeness, the author’s summary is 
given here almost verbatim. Damages 
allowed for the loss of one eye (the other 
eye remaining normal) are, according to 
Swiss law, based on the visual needs of 
the one-eyed person. He receives a com- 
pensation of 20, 25 or 30 percent, depend- 
ing upon whether the work in which he 
was engaged, requires fair, average, or 
unusually good vision. These rules are 
not in favor of the injured person. He 
must furnish proof that the blindness was 
the result of an accident, and in case of 
doubt the law is too rigid, specifically in 
cases of venous obstruction or retinal de- 
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tachment following physical exertion. 
The distinction between the three visual 
levels in the various occupations is difh 
cult. The amount of compensation re 
ceived in Switzerland is much lower than 
in France, Italy, Belgium, Germany and 
the U.S.A 

The existing laws are particularly in- 
adequate if the second eye becomes 
affected later on. According to the law, 
damages for partial or complete loss of 
the second eye are allowed only if this 
loss is a direct consequence of the first in- 
jury, that is, due to sympathetic oph 
thalmia, or if the loss is the direct conse 
quence of a second injury. 

“More often it happens that the second 
eye which was previously normal, be 
comes the site of a disease which bears 
no relation to the original injury. From an 
economic point of view this would not be 
important if this were not the patient’s 
only eye. One is justified in regarding 
these cases (of disease of the second eye) 
as an indirect result of the original acci- 
dent. There exist sufficient grounds for 
requesting that the damages paid to a 
one eyed person be amplified to include 
the second eye. This was realized in a 
postulation formulated by the Swiss Oph- 
thaimological Society a quarter of a 
century ago and it is now of new interest 
for further legislation.” 


Peter C. Kronfeld. 


Starkiewicz, Witold. Results of mass 
examination of vision in school children 
of Warsaw. Klinika Oczna 18:450-463, 
1948. 
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13,725 school children were examined 
and abnormal vision was found in 11,7 
percent. Of these 31 percent were hyper 
opic, 19 myopic, 32 astigmatic, 13 had 
monocular failure of vision, and 4.8 had 
other defects of the eyes. Use of glasses 
decreased the percentage of children with 
poor vision to 8.1 percent of the total. 
Sylvan Brandon. 


Stern, E. S. The psychiatric aspect of 
miners’ nystagmus. IT. Brit. J. Ophth. 34: 
385-390, June, 1950. 

The author concludes that miners’ 
nystagmus is chiefly an emotional dis 
order of the older men, brought on, most 
often, by anxiety and inability to cope 
with the work. In countries where no 
compensation was paid for miners’ 
nystagmus, there were very few. cases. 

Orwyn H. Ellis. 


Stoeckli-Bay, V., Sicé, A., Perret 
Gentil, A., and Brueckner, R. Eye ex- 
aminations of Dutchmen interned during 
the last war. Ophthalmologica 118:775- 
780, Oct.-Nov., 1949. 

Eye examinations of 238 Dutchmen, 
residents of the Dutch East Indies in- 
terned by the Japanese during the last 
war, revealed in about one third of the 
cases, pathologic changes such as tempo 
ral pallor of the disc, absence of the 
foveolar reflex, “granular” macular re- 
gions and central scotomas for colors. 
The cause of these changes which are 
‘camp 


usually comprised under the term 
eyes” is still not definitely established. 


Peter C. Kronfeld, 


bs 
. 
a 


of postgraduate courses, meetings 


DeaTtus 


Dr. Joseph Edward Golding, Brooklyn, New 
York, died July 27, 1950, aged 72 years 
Dr. Harry Carleton Messinger, Providence, 
Rhode Island, died August 2, 1950, aged 68 years 
Dr Ralph Fdward Russell, Ocala, Florida, died 
Iuly 16, 1950, aged 45 years 


ANNOUNCEMENT 
COURSE ON OCULAR PATHOLOGY 
The Tulane University of Louisiana School of 


Medicine, 1430 Tulane New 


Louisiana, announces a course in ocular pathology 


Avenue, Orleans, 


the eye, adnexa, 
12 to 17, 
The fee for the course, which will 
12, 1s $100. Assisting 
C. S. O'Brien, Dr 
Further 


by write to 


study of tumors of 
md orbit. to be 
1951, 
be limited to an enrollment « 
the regular staff will be Dr 
lohn MeGavic, and Dr 
information obtained 
lames H 
1430 


devoted to a 


given from February 


inclusive 


l he: <lore Sande rs 
may he 
Allen, 


Tulene Avenue. 


Department of Ophthalmology, 
New 


Louisiana 


Orleans, 


SYMPOSIUM ON PHARMACOLOGY AND THERAPEUTICS 


February 19 to 24, 1951, 
symposium on ocular pharmacology and therapeu 
held at The Tulane University o1 
Medicine, 1430 Tulane 
Limited to 


cours« 


From inclusive, a 
ties will be 
Louisiana School « Avenue, 
New 


tions, the fee for the 


150 registra 
$100. Dr 


Orleans, Louisiana 


will he 


Alson FE. Braley, Dr. Parker Heath, Dr. Irving H 
Leopold, Dr P. Robb McDonald, Dr. Frank W 
Newell. and Dr. Alan C. Woods will assist the 
regular staff in conducting the symposium. For 


further information write to: Dr. lames H. Allen, 
1430 Tulane Avenue, New Orleans, Louisiana 
TORONTO REFRESHER COURSE 

The University of Toronto, Faculty Mecheme, 
announces a combined Refresher Course in Oph 


logy during the week of 
1951. Dr. Phillips 
Universit f California School of 
Medicine, and Dr. Charles FE. Uitl, Johns Hopkins 
University, will he speakers in ophthalmol 
vy. Dr. LeRoy Schall, Harvard U 
Dr. G. F. Tremble MeGill lt 


sy akers im of larvng how 


thalmology and Otolaryng 
lanuary 29 to February 3 


Thvygeson, 


guest 
niversity, and 
will be 


will he 


iversity, 


There 


surgical and medical clinics in these two subjects 


in addition to lectures by members of the faculty 


} 


The course will be given tf minimum of 10 


NEWS ITEMS 


Edited by Donato J. Lyte, M.D 
601 Union Trust Building 


Cincinnati 2 


News items should reach the editor by the 12th of the month but, to receive adequate publicity, notices 
and so forth should be 
before the date of occurrence 


received by the editor at least three months 


students and a maximum of 25 students. Applica- 
tion may be made to the Dean of the Faculty of 
Medicine not later than November 30, 1950 


RESIDENCY OPEN 


A residency in ophthalmology is open at Jeffer 
son Davis City-County Hospital, Houston, Texas, 
beginning January 1, 1951. A basic course ts re 
quired. Applicants please write Dr. EF. I 
1300 Walker Avenue, Houston 2, 


(,oar, 


Texas 


LABORATORY 


EVE BACTERIOLOGY 


An eve bacteriology laboratory has been started 
at the Department ot 
Ophthalmok 


Institute in the 
Toronto. The labora 


Banting 
versity of 


lirection of Dr. H. L. Ormsby 


tory is under the 
assisted by Dr. G. G, Cousineau who has been ap 
potted Hermant Fellow 

The laboratory will serve in close liaison with 


the departments of ophthalmology and bacteriology 
Ophthalmologists may refer their private cases to 


the laboratory for bacteriologic investigation 


(,RANTS FOR OPHTHALMIC RESEARCH 


The National ¢ 


requests tor 


Blindness, Tn 
oph 


mmbat 
grants-in-aid for 


‘ouncil to 
ms accepting 
thalmic research for the period July, 1951, to June, 


1952. Applications should be received at the office 
of the council not later than March 1, 1951. For 
further information and appropriate torms write 
to: Secretary, National Council to Combat Blind 
ness, Inc, 1186 Broadway, New York 1, New 
York 
FLORIDA SEMINAR 
It is announced that the fifth annual University 
Florida midwinter seminar in ophthalmology and 
tolarvngoloeyv will be held at Miami Beach from 
lanuarvy 15 through 20, 1951. Details of the program 
will be published in the next issue of the Journal 


rmation may be ob 


Hotchkiss, 541 


further mmf 
writing to Dr. Walter 7 
Miami Beach, Florida 


In the 
tained by 


In Road 


meantime 


Linn 


NSP RESEARCH GRANT 

The National Society for the Prevention of Blind 
research grant of $2,500 to 
University Medical Center 
solve ne of the most perplexing 


now tacing phtl ilmologists and pe 


hess has am unced a 


the New York 


to hel; 


Bellevue 
mvsterres 
liatrictans—the 


intants 


sudden increase in the number of premature 


q 
3 
1828 


NEWS ITEMS 


heimg blinded by the eve disease known as retro 


lental fibroplasia 


SOCIETIES 


SocleTY OF THE UNiTep Kincpom 


The annual the Ophthalmological 
Society of the United Kingdom will be held at the 
Royal Society of Medicine, 1 Wimpole Street 
London, W.1, on March 29, 30, and 31, 1951. The 
subject for “The association of ocular 
and articular disease,” will be opened by Mr. L. H 
Prof. G. W. Pickering, Dr. F. Dudley Hart, 
Mr. A. B. Nutt, and Prof. E. J. Wayne. Members 
who wish to take part in the subsequent discussion 
are advised to their before the 
It is emphasized that no 
10 minutes 

On this occasion, the Bowman Lecture will be 
delivered by Sir Henry Dale, OM... G.B.E.. M.D 


FRCS 


congress ot 


discussion, 


Savin 


intimate intention 


opemng the cor 


wress 


member may speak for more than 


RESIDENTS MEET 


The tust annual clinical conference of the Gill 
Memorial Eye, Ear, and Throat Hospital tor 
former residents was held at the hospital, Septem 
ber 18 The following papers were presented 

“Refractions”” Dr. W. J. Judy, East Rainelle, 
West Virginia; “Management of crossed eyes,” Dr 
R. M. Ferrell, Lewisburg, West Virginia: “Tech- 
mique for Buerk Zim 
reports were 
Airy, North 


Morgantown, 


removing an eve,” Dr. F 
Kentucky. Case 

Smith, Mount 
Keith Gerchow, 


Louisville, 
given by Dr. R. FE 
Care lina, and Dr 
West Virginia 

The 
President, Dr. F. B 
dent, Dr. Keitl 
R. M. Ferrell; secretary-treasurer, [1 
Bell. The next meeti: 
in September, 1951 


merman, 


llowing officers were elected for the year 
Zimmerman 
2nd vice-president, Dr 
Houston L. 


gz will be held the last week 


Ist vice-presi 
Gerchow 


BROOKLYN MEETIN 


Dr. Irving H. Leopold, Philadelphia, presented a 
on “Recent advances in glaucoma therapeu 
the Brooklyn 
Otheers of the 
are President, Dr. Mortimer A. Lasky: 
nt, Dr. Daniel Kravitz: secretary-treasurer. 
Dr. Louis Freimark; associate 
Dr. George A 


paper 
tics,” at the 113th regular meeting of 


Ophthalmological Societs society 


vice 


secretary-treasurer, 
Graham 
SOCTETY 'S 


WASHINGTON SCHEDULE 


the Washington, 
1950-1951 
January 8 and 
March, there 
Baltimore Oph 


The dates of the meetings of 

Ophthalmological Society for the 
vember 6, 1950, and 
During the montl f 
pont 


season are Ni 


Ma 1951 


will he a 


meeting 


1820 


thalmological Society, the date of which will be 
announced later 

Officers for the society are: President, Dr. 
Thomas A. Egan; vice-president, Dr. Everett S 
Caldemeyer ; secretary-treasurer, Dr. Joseph Des- 
soff ; directors, Dr. ]. Spencer Dryden and Dr. 
Thomas Schnebly 


PERSONALS 


John S 
ophthalmologist to the Pennsylvania 
Philadelphia, recently 

Dr. McGavic, who resigned his post as an as 
sociate professor of ophthalmology at Temple Uni- 
versity Medical School to duties at 
Pennsylvania Hospital, is also attending ophthal- 
mologist of the Bryn Mawr Hospital, assistant 
pathologist at the Wills Eye Hospital in Phila 
delphia, and assistant professor of ophthalmology 
at the Graduate School of Medicine of the Um 
versity of Pennsylvania 

Dr. McGaviec maintains his private practice at 601 
Montgomery Avenue, Bryn Mawr, Pennsylvania 


Met mavic as 
Hospital, 


The appointment of Dr 


was announced 


assume luis 


Dr. Arthur G. De Voe has been appointed pro 
fessor and chairman of the department of ophthal 
mology, New York University PostyGraduate Medi 
cal School, a unit of the New York University 
Bellevue Medical Center. He will be in charge of 
all ophthalmologic teaching, research and patient 
care at the center 

For the past 10 years Dr. De Voe has been a 
member of the staff of the Institute of Ophthalmol 
ogy, Presbyterian Hospital. He served in the medi 
cal corps of the U. S. Army during World War II 
and was discharged with the rank of major. Since 
1946 he has been senior consultant at the U.S. Vet- 
erans Administration Hospital, the Bronx. He was 
graduated from Columbia University with the de 
gree of Doctor of Medical Science in 1940 and from 
Cornell University Medical School as an M.D. in 
1935 


At the XVI International Congress of Ophthal 
held in London July 17 to July 22, 1950, 
were five presentations dealing with the 
aqueous veins. In the Scientific Exhibition, Dr. K 
W Ascher, Cincinnati, Status 
of the biomicroscopically visible aqueous-humor 
elimination; Dr. Norman Ashton, London, exhibited 


mology 
there 


showed the present 


showing the 
origin of aqueous veins. On the program of papers 
presented to the congress, were the lectures of Dr 
K. W. Ascher, Cincinnati, “Aqueous veins and con 
of Dr. Hans Goldmann, Berne, “The 
other ways of outflow of the aqueous chamber,” and 
Dr. Nicolas Trantas, Athens, “On the nature of the 
As her sal 


neoprene casts of Schlemm’s canal, 


tact lenses ;” 


aqueous veins of 


| 
| 
| 


XVII 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


“GUILDCRAFT”— FOR YOU 


It was in the Guild’s third year, 1928, that it began the publication of 
its magazine GUILDCRAFT. 


Its purpose has been to provide a common meeting ground where the 
physician and dispenser might discuss common problems arising out of 
the close relationship between the two. 


During the years, many names distinguished in Ophthalmology and dis- 
pensing have appeared as contributors of articles in GUILDCRAFT. 


It has now been decided to send GUILDCRAFT to every Eye Phy- 
sician in the United States and Canada, and a whole year has been given 
to revising the mailing list for this purpose. 

But lists are not infallible ; nor are we. In the process we have probably 
missed some names. If you have not received a copy of GUILDCRAFT 
within this last month, won’t you send us your name and address so that 


you may receive it regularly every month hereafter ? 


No charge, of course! And we think you will like the magazine and find 
it helpful. It does not seek merely to duplicate the information already 
published in your own professional literature, but to provide additional 
information that usually is not otherwise available. 


Just drop a penny post card to us, at the address below. 


The Guild of Prescription 
Opticians of America, Inc. 
110 E. 23rd Street New York (10) N.Y. 


CONDENSED CHAPTERS FROM — - 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Testor 
Trial 


Frame 
DURALUMIN FOR LIGHTNESS 


No. 860—This test lens frame permits the use of Tillyer trial lenses by inserting spheres 
in back, cylinders next, prisms in front. It has independent eye adjustment, accurate 
temple adjustment, a wide range of positions for the bridge, and a corneal distance 
gauge. It is strongly constructed, but weighs only two ounces. $42.50 


Storz Instrument Co. 4570 Audubon Ave. St. Louis 10, Mo. 


you 
for prescribing 
Obrig Superior Quality 
Contact obnnens 


49 EAST Sist STREET * NEW YORK, 22, N. Y. 
BRANCHES IN 
PHILADELPHIA ... MONTREAL . . . LONDON 
JOHANNESBURG . . . SHANGHAI 
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NUGENT CATARACT VACUUM UNIT 


With Improved Erisophake and Oral Valve 
Compact, portable, quiet, this dependable little unit 


produces an even, constant vacuum which can be set 
at any desired level up to 65 em. mercury. Wholly en- 
closed motor and rotary pump are silent, vibrationless; 
motor has automatic thermal overload protector. Unit 
requires little attention and is built for long, care-free 
service. The improved erisophake furnished permits 
greater ease of application and more perfect manipula. 
tion in extraction procedures than formerly; it makes 
use of the Dimitry shallow suction cup, has Nugent's ff 
oral vacuum contro! valve--most simple, efficient means 
of control of vacuum during cataract extraction. Hand- 
piece and oral valve are gold plated. 


A4 Nugent Unit complete with 
erisophake, valve and tubing; for 
110 volts, 60 cycles, AC... (DC $1 29.75 
model slightly higher) 


Attractive Smooth Crystal Gray Finish 
Instrument Makers To The Profession Since 1895 


° Mueller and Company 320 S. Honore St., Chicago 172, Illinois 


For Cases 


Available in two powers, Spectel tele- 
scopic spectacles provide retinal image 
magnification of 1.7 or 2.2 diameters. Ex- 
perience has shown that they effect sub- 
stantial improvement in many cases of 
subnormal vision. 

Prescribing Spectel telescopic spec- 
tacles is largely an extension of regular 
refracting routine. Trial sets are neither 
complicated nor costly. Full details are 
given in Bulletin 302. which can be ob- 
tained from your supplier or direct from us. 


KOLLMO 


Imperial Optical Company. Brooklyn 11, New York 


sof Low Visual Acuity 
' 
TELESCOPLE 
=, — 
SPECTACLES 
' 
with 
Coated | 
Lenses | 
| Distributed in Canada by 2 Franklin Avenue Bec 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 

Erker Bros. Optical Co. 

610 Olive Street 

$18 N. Grand Boulevard 

and Clayton, Mo. 

Prescription Opticians Since 1879 


J. C. REISS, Optician 


10 Hill St. 
Newark 2, N.J. 


12 Community Place 
Morristown, N.J. 


Established 1892 


Oldest Optical House in New Jersey 


Member Guild of Prescription Opticians of America. 


CINCINNATI, OHIO 


L. M. Prince Co. 
Established 1872 
Prescription Opticians 
Sole makers of Coflexic 
Corrected Curve Lenses 


NEW YORK CITY 


Optician Established 1875 

520 Fifth Ave.. New York 

255 Livingston St., Brooklyn 

Member Guild of Prescription Opticians of 
America 


CHICAGO, ILL. 
ALMER COE & COMPANY 
Prescription Opticians 
Established 1086 
10 Michigan Ave. 

(645 Orrington Ave., Evanston, 


PORTLAND, ORE. @) 
Hal H. Moor, 315 Mayer Bldg. 


Guild Optician 
Oculists’ prescriptions exclusively 


P. Benson Optical 
Company 


Since 1913 
Complete Ophthalmic Rx Service 
Including Contact Lenses and Plastic Eyes 
MINNEAPOLIS, MINN. 
Duluth Eau Claire Bismarck 
La Crosse A 


Albert Lea berdeen 

Rochester Wausau Hurea 

Winona Beloit Rapid City 

Brainerd Stevens Point Miles City 

New Ulm Ironwood Iren Mountain 
Bemidji, Mina. 


PHILADELPHIA, PA. 


Prescription Opticians—since 1890 


XxX 
in 
q 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


GREEN'S ELECTRIC TREPHINE 


IMPROVED MODEL BY DAVID KADESKY, M.D. 


The instrument simplifies the operation of trephi: — + for Glaucoma or Corneal Transplantation. 
Blades are provided with a shoulder that ¢..\«: + penetration beyond 1.1 mm., and are 
available in 1% mm., 4.5, 4.6, 5.5, 5.6, 6.5, 6.0, n.... diameters. 


Trephine, case, and two 1% mm. blades 


PARSONS OPTICAL LABORATORIES, INC. 
518 Powell Street San Francisco 2, Calif. 


Enlarged to show mesh 


THE NEW 
CUTLER-HAMBLIN 
ALL TANTALUM 
IMPLANT 


The latest Cutler Implant for use in enucleations, re-implanta- 
tions and eviscero-enucleations is described by Dr. Norman Cutler 
in the February, 1949 issue of the American Journal of Ophthal- 
mology in which he mentions the objectives to be strived for in 
an ideal implant and prosthesis. 

Hamblin’s model illustrated herewith is made entirely of 
Tantalum (a completely inert metal) thereby overcoming the 
many disadvantages of one made wholly or partly of Plastic. The 
total weight is 4.3 grammes. 

As will be seen in the illustrations, it consists of a ball measuring 17.5 mm. in diameter and 
15.5 mm. deep. On the anterior surface is a raised area 12 mm. in diameter and 1 mm. deep, 
which makes the anterior-posterior length 16.5 mm. The implant is made purposely this size 
to replace the amount of volume necessarily lost in the removal of the globe and to provide the 
normal centre of rotation for the prosthesis. 

The anterior convex surface of the implant is covered with a fine mesh of tantalum wire behind 
which is a space sufficient to permit the easy passage of curved suture needles. The adoption of 
the mesh is the chief feature of the new implant, and the enlarged picture shows the formation 


of this mesh, which not only offers a larger area for THEODORE HAMBLIN Ltd 
. 


fixation of tissue to the implant but also makes for 
DISPENSING OPTICIANS 


simplicity in the operation of suturing and more MAKERS OF CONTHALING WesTR 
certainty in the fixation. 15 WIGMORE STREET _ 
Price $26.60 LONDON W. 1, ENGLAND 
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The 
ALLEN IMPLANT 


AND 
SPECIAL PROSTHESIS 


Implant is completely buried. 
Barty te sh © Flat-backed prosthesis which must be used with this implant has 
excellent motility, and normal appearance of the lid is achieved. 
The above implants and eyes are available from 
PRECISION-COSMET COMPANY, Inc. 
Makers of Fine Ocular Prostheses and Contact Lenses 
234 Hennepin Avenue, Minneapolis 1, Minn. 


VERNAL CONJUNCTIVITIS 


By M. N. BEIGELMAN, M.D. 


Clinical Professor of Surgery (Ophthalmology), University of 
Southern California School of Medicine 


Senior Attending Ophthalmologist, Cedars of Lebanon Hospitel! 
Attending Eye Pathologist, Los Angeles County Hospital 
With a Foreword By 


SIR W. STEWART DUKE-ELDER 


K.C.V.O., M.A., DSc. (St. And.), Ph.D. (Long), M.D., Ch.B., 
F.R.CS., Hon. D.Sc. (Northwestern) 


An extensive clinical, histopathologic and experimental study 
of vernal conjunctivitis. It includes a careful evaluation of all 
available therapeutic agents and procedures. 


"It is difficult to imagine a task more fully realized then 
this work of Dr. Beigelman on vernal conjunctivitis. How much 
richer would ophthalmology be if there were available more 
studies such as this! . . . To him ophthalmology owes @ con- 
siderable debt, not only for his sustained clinical and suggestive 
experimental work which is of an unusually high order, but also 
for his labours in assessing the opini of more than 400 others 
from all parts of the world who have also studied the riddle 
of this disease, and for his ability in correlating this particular 
reaction with the larger family of conjunctival allergies.” (From 
a foreword by Sir W. Stewart Duke-Elder.) 


430 pages. 49 illustrations, including 4 color pletes 


UNIVERSITY OF SOUTHERN CALIFORNIA PRESS 
3518 University Avenue, Los Angeles 7, California 
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The National Society for the Prevention 
of Blindness, Inc. 
1790 Broadway, New York 19, N.Y. 


invites you to become a member and 
participate in its program of: 


. Supporting basic and clinical research in the blinding 


eye diseases. 


. Preventive services such as surveys to detect early 
stages of eye diseases and provision for social service 


follow-up. 


. Educating the laity and professional groups about need 
for early and competent eye care. 


Subscribing membership entitles you to receive THE SIGHT- 
SAVING REVIEW, reports of research financed by the Society, 
and sample copies of new publications. You are also entitled 
to vote for the Directors at the annual business meeting. 


NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS 
1790 Broadway 
New York 19, N.Y 

To help fight blindness I enclose $......... Please enroll me as a member of the National 
Society for the Prevention of Blindness. Send me the quarterly SIGHT-SAVING REVIEW and 
samples of new publications of interest. 


Name 


Contributions are deductible for purposes of Income, Estate and Gift Taxes 


Subscribing Member $5-$10 Associate Member $50-$100 
Sustaining Member $10-$50 Donor $100 and over 
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Remember Your Residents 


Christmas is the time for ATTENDING OPHTHALMOLOGISTS 
and TEACHERS to show how much they appreciate the hard work of 


their residents and students by giving them a year's subscription to the 
AMERICAN JOURNAL OF OPHTHALMOLOGY 


Remember your residents and students this Christmas. A beautiful 
Christmas greeting card, hand-inscribed with your name, will tell that 
you are sending twelve issues of the Journal with holiday greetings and 


good wishes. 


All you need to do is to fill in the form at the bottom of this page and 
mail at once with your check (rates: domestic, $10.00; foreign, $12.00). 


The card will be mailed in time for Christmas. 


ad Christmas Gift Order = 


Ophthalmic Publishing Company 
664 North Michigan Avenue 
Chicago 11, Illinois 


Please send the American Journal of Ophthalmology for one year 
to the following residents and students 


Name Name 
Address ay Address . 
Name Name 
Address ... Address 


Your Address 


( For our records) 


| 
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For the sake of your children, and your children’s chil- 
dren, make sure you buy and use Christmas Seals. 
Christmas Seal funds have fought tuberculosis since 1907. 
And today your children have a far greater chance of 
escaping TB than you did. 
Yet tuberculosis still kills more people than all other 
infectious diseases. So give your children a still better 
chance. Send your contribution today. 


Because of the impor- 
tance of the above 
message this space has 
been contributed by 
American Journal of 
Ophthalmology 
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THE BRITISH JOURNAL OF 
OPHTHALMOLOGY, LIMITED. 


(Incorporated under the Companies Acts, 1908 and 1913.) 


CAPITAL £5,000 
Divided into 1,000 Ordinary Shares of £5 each. 


Managing Directors: 
A. HAROLD LEVY (Chairman) 
A. J. B. GOLDSMITH 


Directors: 


F. A, Juler 

F. W. Law 

H. B. Stallard 
Sir Stewart Duke-Elder 


Bankers: 
Lioyds Bank, Ltd., 18, Wigmore Street, W.1 


Solicitor: 
Leonard Tubbs, M.A., Friars House, 39-40-41, New Broad Street, E.C.2 


Secretary and Registered Offices: 
A. E. Ayling, Friars House, 39-40-41, New Broad Street, E.C.2 


The Company was formed in 1916 with the object of establishing a representative Journal 
of Ophthalmology for the British Empire. For this purpose the Company has incorporated 
the three existing Ophthalmic publications known as 


The Royal London Ophthalmic Hospital Reports, The Ophthalmic Review, and The 
Ophthalmoscope. 
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Ophthalmologica 


International Journal of Ophthalmology 
Journal international d’Ophtalmologie 
Intern. Zeitschrift fir Augenheilkunde 


Organ der Schweizerischen Ophthalmologischen Gesellschaft - Organe de la Société Suisse d’Ophtal- 
mologie. Organ van het Nederl. Oogheelkundig Gezelschap - Organ for the Netherl. Ophthalm. 
Society 
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F. H. Verhoeff 
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NOW! 


Austin Belgard Announces .. . 


The Z 


Phoro-Lenscorometer 


For use with Green's Refractor to measure vertex dis- 
tance, just clear instrument of lenses, place Phoro- 
Lenscorometer through opening, making contact with 
patient's closed lid—and read direct. No computing 


necessary. 
Each $12.75 


The Belgard Lenscorometer 
originated by Austin Belgard 


. for mea- 

— a Use of Lenscorometer in all cases of 

tance of trial lens aphakia, + OR — corrections of four 

and patient's glasses diopters or more—a necessity to insure 
true translation of prescription. 


Each $11.75 


OPHTHALMIC 
OPTICIANS 


Rm SERVICE 
we 


| 109 N. Wabash, at Washington (Formerly Belgard, Inc.) 9th Floor STate 2-5362 
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THE AO 
MONOPLEX EYE 


Is a Superior Prosthesis 


It is simple enough to speak of quality and to 
claim experience and craftsmanship; we want to 
HT e give you facts. 

Cre & When a suitable plastic material (Methyl- 
Methacrylate) first became available, AO recog- 
nized that artificial eyes could be safer and pleas- 
e anter to wear. Our prosthetic research was then 
hh concentrated on the perfection of the plastic eye, 
and supplemented by the research of leading eye 

clinics. 

Two special presses were developed specifically 
for Monoplex manufacture. These presses, the 
electric pneumatic press and the injection molding 
press, combine to bond the finest grade plastic 
components (90 screen exclusively) into solid 
pieces which have no trace of graining; thus allow- 
ing highest possible polish and maximum comfort 
for the patient. 

Three dimensional color application procedures 
plus a special veining technique, using integrated 
threads to simulate each tiny vein visible on the 
sclera, achieve a remarkably lifelike appearance. 

Finally, and of major importance, is the fact that 
AO, and the Ophthalmic Dispensers who custom 
fit Monoplex Eyes, is responsible to your exact- 
ing professional standards. AO trained Monoplex 
Technicians can come to your office by appoint- 
ment to fit difficult cases. Simply contact 
your local American Optical Company Branch. 


Withdrawing the bonded eye from 
one of 11 pneumatic electric 
presses in the Monoplex Laboro- 


tories of AO’s Southbridge Plant. 3 American 0 Optical 


conrany 


i : 


